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| | M" VWingate's Arithmetick; 
| © Containing \ders847-9] | 
'|A PLAIN AND FAMILIAR METHOD, | 
For attaining the ; 
KNOWLEDGE and PRACTICE 
; Of, — 
COMMON ARITHMETICK. 


| 
Afterwards upon Mr. Wingate's requeſt, 
enlarged inhis lifetime : Allo ſince his de- 
ceaſe carefully reviſed, and much impro- 
yed;. as will appear by the Preface and 
Table, of 'Conrents, Ws I 
By FOHN.--KERSEY, Teacher, of, 
the Mathematicks, at the Sign of the Globe| 

in Shandotw- ſtreet in Covent-Carden. 2x 


F- Eoerivs Arith; lib, 1. cap. 24 
Omnia gitecungue & primeva rerum naturd conſtrutta 
ſunt, Numerorum widentur ratione formatd : Hoe enjm 
fuit prineipale in animo Conditoris Exemplar, 


* - v * — 
A —c EY W OOO "SC" —_d_—_—_— a Y * 


LONDON, 
>» | | Printed by 7. R. for RS. and areto be ſold by 7.17/- 
4 o tiams in Croſ&Keys Court in Little Britain. 1673, 


$6 v 
_ SL - 


{> —— 


C % 
Rn F.- 
___ _ 


"yy 


. 5" 

7 po 
"> © 
+B Q 


= AC 

.. Y 
77 

Re” FH *, y N 
8 Sr 

1 


| 
j 
' 
[] 


Oo 98-5 _— PR - 


HH I S 2 £ PE ip 


> 5 Bs. 
4&I\ NN * % 
s by 
NO, & LE 


\N We. »&i 


F B. dof counke/-and ts 
| oy Gi BI | 4133 II8\ 
'- "Bak Marfial \ IG k ods 
T5 No" E# FD; 'Cees 


»J? wX4 4s 2 «# A , 


Z 


Right rs, © os 


y  He-good affection you bear to all 


kind of Learning,and in par- 
- ; Bictedar to the Marhtmaticks, 
makes me adventure to preſent 
our Lord. with this Trafiate of Arich- 
metick, A that Art, Bye with 
other :: 


Fs The - Epiſtle ;. - kg 
ather Mathematical Scinces, is as the Pris 


Nt bile, in Teſpell of the other infeti-«| 
- Our r Orhs + Fo or 4 the Poets uſed i in times} 


peſt tofay of Ve wy SineCerere & BacchoiF 


fa et Vents, 


&-may T blfo confillently aver 


of ahem,” without "Arichmetick they are poor, 8 
and without, motion. Prin therefore that 


your Lordſhip; loving thi'Art, cannot difaf- 


felt the ArtiSt,nor;þis i intention. to do good in} 
that kind; T am bold ts | er this Treat "0 


under your Tordſhips protelion, humbly in- 


treating Tour gracious acceptation, and ear- 
nefil ”_ bring for « ever to remain, = 


"Your mol TY 


EDM. WINGATE 
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S Bout the year . 1629 our. iid 

\y IN ed. 04 rs tag Edmund 
\B-H7ngate Eſquire, publiſh'd a 
pl Treaciſe of Arithmetick divi- 


= £5] ntituled” Natural 0TH] 
t, *the other Artificial Arithmetick ;' and 


regard his principal deſign- in that Treatiſe, 
A 3 was 


The Preface, 


aſd euro, the Hithev tice vie ordingric 
lyarie in efic-pra@ice of Coraves drithme 
yet * by -the, telp of artifieiat, or borrow: | 


ec quthb6ts ,/ ailled.” Eorerithuſts.; © whoſe) 
proper work 1s to pexform Multiplication by & 
Addition ; Divifun by/ Subtraftion ; 8&c. )® 
he did then in his faidrfirſtBeok omit divers | 
pieces of Commots or \ Pratfical Arithmetick, | 
which. for the perfe& and univerſal under-# b. 
| ſtznding thereof , were neceſſary ro havefi : 
| box inſerted.. Bur after the firſt impreſſon# 
of both! theſe Books wag ſpent, onr ſaid Au 
thor being importuned to take care of the ſe. 
cond Edition , he * promiſed his affiſtance®* 
therein, yet his 'other! neceſſary employment 
not permitting him to purſue his ſaid purpoſe, W/ 
he was,p'caſed to impart , his thoughts con: 
cernihg the Jaime unto me , together with"bi; 
requeſt , that I would peruſe the faid fied 
Book, and ſupply it with ſuch pieces of Pra 
ical Arithmetick , which for the reaſons # 
tyra were Faring 1 in the firſt "ie tion, 


4 > 4. erent rs - 
a Sc, 3 Li Ahab io im or Shs 0s As 
4 Tat tae pi « 


_ purſalns 'of which requeſt ; 'T bat 
cofttribured Wy - Talent Fonarys perfedin; 
this. 'TraGiate,, Yypan our. Autho > foundatio! 
| partly.iq his. [bf time to, his good liking, an 
Y partly fine, his feceaſe, in {feral Editzo 
} : if con 


W 5 -; 


& 


"ie Profees, 


ris. 8 committed to,my.care to, be. prepared for the © 

16 IB Preſs , wherein'T have uſed-my beſt ,endea; 
w=- I vaurs, as. well co.preſervye. this Book as a'Mos 
ofe: | nument of. ur. ſaid), Authors. worth, as: alſo 
by &® to. make it: a compleat Store-houſe of Commun 
. )& Arithmetick. ;, fram \avhence the: ingenious 
ers MW way be furniſh/d; with, "the excellencies of that 
ck, MF Art, in reference both ro common affairs, as 
ler- | Ty to the. praftical parts of the Mathema- 
ave, Mrcicks, And'in. order to . thoſe ends I have 
wo | made theſe following alterations and Additi: 
ary ons , namely, | 


A519 


nc ad \ Firſt , For: the, caſe ad benefit: of. ſuch 
Ent Wt carners , who, defire- anly. ſo much skill. in 
ole, Arithwetick ».-aS\> 15! uſefy] -in Accomptsz 
on FTrade ;- and ſuch; like | ordinary; employ- 
biWments. ; che. .Podrine of. whole Numbers; 
fir{| (hich in the firſt, Edition was: intermingled: 
Pri with Definitions and ' Rules ;concerning 5bxo= 
s$ 4Wken Numbers, commonly called: FraQtidnis.) 
[Mis now entirely handled apart ; and to the 
end the full knowiedge of, Pradhical. Arithme-" 
barſW/ick in whoſe, Numbers might: more clearly: 
ing appar, I have explained divers .of: the; .q 
tionſÞru'es in che firſt five Chapters, and framgd 
anFanew,. the Rules of Diviſun,. Reduttion ,.and 
100FF the Goldey Ree jn the ſixch,. ſeventh, gb 
A 4 and 


eq Fs 2 


» "Wi Pros, 
” hd ninth Chaptets' ;*{o- "that now Arithmes 
riek in *Whole 'Nambers"is! plainly and folly fl 
tandied: before: ay" 'entraiic® be made” into þ 
hrs 4 Parhes of Fradions;4t'the- "Gighr' þ 
fome'Leavaers are iftg) STuryges 
ZHgtrithey make wiſtang, 'agd' ory-out ; 
ew wire; | there's 0 progreſs five er. 
(110% 07 [116 2311918 il £4 3 
T4 FO 0 Ijfft: fch out SUP as 
a. lay: A 2560 foundarion\? or the attain- "wy 


if of a general” Knowledge” in the Mathema- th 
ticks, 1 have in a familiar method delivered * ws 
| the entire Podrine of Fractions, both Vul- nY 
par and Deciidal ,” which? was: Oinitred in the FF. 


firſt! Edition; "and*'have alfo newly framed Þ 
the (Extraction of -'the” Sqtiare and” "Cube | 
rgots';'in'a- method which! by experiefice IS | 
found:to be much eafier then that' commonly 
uſed heretofore, and is' exactly Tuitable to 
the-Conſtru&ion or Compoſition | of Square 
and Cube numbers. d 9429 fr 


[4 


->Laftly: F kive! added an Sprint wich | 
1s furniſhed with variety of choice and de- 
1 ghtfal * knowledge in 'numbers,, , both Pra- 

af and. Thedtetical. In all which per- 
formarices I bave- earneſtly. aimed at. truth, 
PAibignity Lk Exact corre@ign both of 
the 


he Text 46t Riots: ſo: that I hope this 3 
Book is now ſupplied with all things neceſ= 2 
ſary to the full knowledge and praGice of . 

; Commun. Aritbmetick ,. the [uſefulneſs where- 


\ Ny of is fo { -nerally known, that there will be 


no need of Arguments to excite any one that 


y x | deſires his own or the publick good, to be ac- 


quaiited with ſo excellent an Art, 

"2 ; Fir if the more curious' Artiſt, after he'is 
well exercis'd in "vulgar Arithmetick, dcfires 
further inſpe&ion into che Myſteries of Num- 
bers, his beſt Guide is the admirable Art called - 
KI? Algebra; the Elements whereof I have expoun- 
£2 . ded at lingo! in a Treatiſe I tra 
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"os my <f} OP at y fos of . the * 
Globe 7» Shandois-ſtreet 7 
* Covent-Garden , the 23th | 


of July, F673- 
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The Table of "Contents; 
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Where thoſe Chapters of Mr. Wingate's, that 
have been altered and framed anew: by 'fobn Kere 
ſey,arediſtinguiſhed-by this mark 0, and thoſe 
Chapters chat have been entirely compoſed by 

' theſaid?. K.may be difcoveret by this Aﬀerisk*. 


The DoQtrine of whole numbers is contained-in 
the firſt 15 chapters, the titleswhereof. are:theſc 
following, z 1 -þ 15 Wh, $1460 : 3g by 

| Chap,.|Pag. 

a> Pomnbex' the Notation of Numbers —1 I 

| F oneergung Engliſh Maneys YFRewghts £ Sl 


mg » > JI - 1: J641ht2- T7) 0 þ 3 bh, 
Swubtrattion cs ego weareyete 4 2 
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(EF Reduition- wma aa 7 | 57 
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The Rule of Falſe. | nog oo———_ 
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The Contents. 

The: Dogrine '6f Fradions both valg ar and deci. 
— anda is contained in, the 16 chap, nex ollywing, » 
F- « arake vulgar Fradtions. © 
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The Rule of Threo inverſe rydemormlly 215 
as The donble: Rule of Three A 2d. __ *Z 217 
T he Rale of Falſe mtr ——_ $20 
The ExtraQion of Roots is*contained * 
in the two Chapters next followiog, 
CF The extrattion of the $ quarg-100t—— 3 
SF The extraction of the Cabe. Yau: 5 240 


Fhe Relation-of Numbers-in quantity | SP 
and quality '1s contained if Ls two! 
' - fo ſowing Chaptefs. © 


The Relation of Numbers in Zyantity ] 
The Relation of N qmbers in Lualuty Our r 7 35] 26 
of Arit metjcal s epi remetrieat properti _— } 
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note Contents of the. + Appendix; 
p py Tintratlion "in the "Rale Ty 


og” Praftice by "Hiquor parts <a} 21285 
« > 3-214 of Coins, —_— and Meaſures- | 
rattical Yucſtions abont Tare,, Tret, fs | 


© ToſeiGain, Barter, Fattorſhip, and 11 d medſy. 
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| « Mnjtier, 8 QC. at Any rate per centum from Yagi 
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| Concerning Natation. .of.. Nonbers. =o 


Rithmetick is the Art of accompeing 
+ by Number. As magnicude-or grear- 
neſle is, the; ſubje&, of 'Ge fo 
| ; multitnde or mpipber i is <bar* 
| fe bmeticke ) Ki ap 

1, \Numbet:1s that by ,whi Hey: 
thing; is numbercd 3 3 or that W ich mk; 


e%; 


e- 


2 | A Book T: 
ſ#ers roche queſti how many? Cunleſſe thegug- 
 Rionde oe by noching: YT £5 if4t.be BE 
| ded, how many dayes are in a week;>the anſwetjs 

ſeven, which is called-Numbee7 - FR: - IG 

-LLL The Notes or Char ers, 
= Ly which, Number. is ordinarily. exp i 
bir is expreſſed. ſed, are theſe , 1 one, 2 two, 3 three, 
4 four, 5 five, 6 (ix, 7 ſeven, $ eight, 
9 nine, o nothing. 

IV. Theſe Norts or CharaRters are any oa 
ficant Hgures, or Cypher. 


"es 10-4 


V. The ſignificant figures arethe Geſts nine ; ohe. | F | 


1,2,3,4,5,6,7,8,9. The firſt whereof is more par- 
ticularly calied an Unir,, or Unity, and the reſt are 
ſaid to be compoſed of Unities, ſo 2 is compoſed of 
two unities, 3 of three Unities, &c. 


Yr, The Cyphes iabe'laſt, which thongtdof bs. by 


ſelf it lignifies nothing, yer being annexed after a- 
ny of the reſt, it increaſerh-cheir, yalue : As will ap- 
pear in the following Rules.” - + 

VII. Arithmetick hath two parts, N otation and 
Numeration. 

Y1II. Notation teacheth.how to expreſs, read,or 
declare, the lignificarion or value of any number 
written, and alſo, to write down any number pro. 
FOR with proper Chara&ers im'their due pla- 


eCESs. . 
Aa F: Number isFaift6 have ſ6 ma- 
Bec, Ot; KG gr* degrees as there are Cha- 
v7 wymber. racer in the tutnbee3 4:2. when di- 
__ "figures; whether! ' they. de inter- 
mixt with a ql or Cyphers'vrn6t, areplaced 
—_ like Tetters it'a word, wichvur any point, 
comma, line, 'or other note of diſtinRion: gorer- 
- - poſe 


«65 Ew 


Chap.T; Notation. 3 
poſed;; all thoſe:EharaRers make but» one number, 
| which conliſts.of f0.many-places as.there are Cha- 
tacers ſo placed together: ſo thisnumber 205 con- 
=x bits!of g/places,and this 30609:;df five places, &c. 
EZ * X;Notation conlits -in the Kpowledge of two 
= things, +is.-:the order of places,: and the value of 
7 every place in any-number. _;.!:o +: Ty 

ft £1.The order of the-places'is frem the © - | :/-+- 
7 right-hand cowards cbe lefc - So. in this 2 94er of 
"7X vutyber 465, the Ggure 5 ſtandetb tn the | fe 2 997 
2 firſt place, in the ſecond, and 4 in the p 


6 "7M third, hketwiſe: in this number 7560 , a: Cypher 


3Landsin the-firk-place; '6 in the ſecond, 5 inthe 
F<Ethbird, and.7 inthe fourth.” _ draw: 

2X3 X11. The firſt plate. of a Number _ +: +=; 
"(which as: before is. the outermoſt to» 7% values of 


*Fwards the right hagd)is called che place * ave Donkey 


PL. ke! AY : 5 number.” * 
2X of Units or Unities 3: in which place@- 5:13.00 
X ny; tgure ſignifieth-its own ſimple value; ſo inthis 
= vymber 465,the figure-5 ſtanding inthe firſt place 
== fignifieth five, Unitles; or five, 4: ct 
=. XII. The ſecond place of a number is called the 
| place of Tens 3; 1m-which, place any; figure ſignifi 
eth fo many Tens as the figure containeth unities'; 
19n this number 465,the figure5:inthefirſt place 
bgnifieth Gmply five, but the figured in the ſecond 
& placelignifieth ax tens, or lixty<: 0:1 © >5iq 
 :1; $4Y. : Thetbixd place of a,number is called: the 

{ place of Hundreds,ia which place:any figure figniz 
| fieth {0, many-hundreds as there:are unitics:com> 
tain;din the figure : Soin this number 465; the fo 
gure 4 in thethird place-lignifcehitour hundreds, 
wherefore if 1t þe:trequired to'read:0r pronounce 
this number 465,you are to begin on the lefthan, 
VI and 


*o 


4 | | , Notatiofs. Bobk I; F 
moines the aforeſaid'rules to pronounce 7 
1ethus, four 

ber 3i5 is to' be pronounced thus, three: hundred 


and fifteen + and this number! 205, two hundred b. 0 


and five , alſo this number::;500', five hundred. 


Whence it-is manifeſt, .that-altthough a Cyplier of * 
it ſelf ſignifies nothing; :yet"being placed 'oti'the IJ 
right hand of a figare-it increaſeth the value there- Þ 


of, by advancing ſuch 6gure to a higher place'tben 
that wherein it would be ſeated, if the Cypher 
were abſent... | 4 


The true reading or pronouncing the- valtte-of 5 


any number writgen, as alſo the writing down any 


number propounded, depends principally upon-a F 
ap gre Jr therhret Gr places before ; 


dhcd, and therefore I'thall adviſe the Lea9ns © 


er t9 be welt exerciv'd thercin>before he -proteeds | Þ, 


to the followFIng:Rules, E259} 104510 ll 
::XF.- The fourth place of #number is called/the 


place of Thouſands; (that is;atiy number of Thou 7 
ſands under ten thouſand) the/fifth/place-tens''of 7 
thouſands, the fixth'place Hundreds of thouſands, 


the ſeventh 'place Millions; (a'Million- bemp'ten * 
bundred thouſand): the cighth place tens of Mil- þ 
Jions; the ninthplace hundreds of Millions ;' the 7 


tenth place thouſands of Millions; .the eleventh 7 


place tens of thouſands of Millions: -the rwelfeli 
place hundreds of thouſands'of Millions : And in 


that order you'may-conceive places'to be continu: W 
ed:infinitely fromthe right rnd towards rhe lefr; 7 r: 


each'followingplace'being rea tirties/ the value of 
the next [preceding place; 'but 'to'give' names to 
them would be both-a troubleſome and-an unneceſ- 


fary task, _ '! 1 {1155- 
726 Os XF1, 


7 "et 4 


ndredfixty' five; {ikewiſe this num =, 


 FChap.l. of Numbers. p 


3 XVI. From the rules aforegoing , an eaſie way may 
: EWecolletted to reador expreſs the value of * 
a Number propennded, Viz. Let it be re- 
*Zquired to read or pronounce* this 
Wo umber 521426341, Firſt, Diſtinguiſh by a Cotn- 
ma;or point, every three places, beginning at the 
Wright hand, and proceeding towards the left, ſo 
will the aforeſaid number be diſtinguiſhed"into 
parts, which may be called Periods, 
and ſtand thus 521, 426, 34r. where + Pericd. 
*Zyou may note the firſ# period towards 
-Fxhe right hand co conſiſt of theſe figures 341 , the 
ZZ Fccord of theſe 426. and the third of theſe 521, Sev 
orndly , read or pronounce the b6gures in every Pe- 
7/04 as if they ſtood apart from the reſt, ſo will the 


th 
* 


A brief way of 
Notation. 


vt 


Y 
L 
: 


f 


Zone, the ſecond four hundred twenty lix : and the 
third five hundred twenty one. . Thirdly, to every 
'FPeriod except the firſt towards the right hand, a pe- 
- ZFculiar denomination Or ſirname, is tobe applyed, Viz, 
rhe /irname of the ſecond Period is Thouſanas , of the 
; Ethird, ilions, of the fourth, Thoxſanas of Ail- 
$#/i0n5, &c, Therefore beginning to pronounce at 
the higheſt Period, which in this Example is the 
 WMthird, and giving every Period 1ts due: ſirname, 
*Zrhe ſaid number will be pronounced thus., Five 
32 hanared twenty one Millions ; four hundred twenty ſox 
in # Thouſands, three hundred rat | 
+ © MNote, When a number is diſtinguiſhed into Pe- 
> 7 710ds, as before, the higheſt Period will not always 
compleatly conliſt of three places, hut ſometimes 
of one place, and fametimes of two, nevertheleſs 
after ſuch Period is pronounced as if it ſtood a- 
part , the due ſirname is to be annexed, fo this 
num 


* rſt Period be pronounced three hundred, forty 
-4 


nounced 
houſands, 
y num- 


%Y 


right pro- 
ch is writ- 
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Notation Y Nunibers by Latine Letters. 


; 211XXT. 

; þ: XXX, 

| 40 or. 

0 JON or thus TV. "3x 

. F 3 N | 1501! Ls 7 
$ 6 6 ns: 2 CAGE orthus L1X. 
@ 7 VII. IN 60 ]LX. 
Js [VIIL. or;thu#' 1%. [89 [LXXXIX. 
Io "xn or *thas 1X. yl ns 
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-=- -- Is EE 400|CCCC. 
by 3,XV1III.or thus. TIX X|500]D: or thus If. 
4 9|XVIILL: OT, thus X1X/|600|DC. or thus I9C. 
Y 201XX. \ —__ or thus DCC. 


LE 


1QO00O' _—_ or thus M 
2000{ CID, CId9. 
— CID. CD. 
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TXT EL 


50000| JhJJ9. 
100000 | CCCID9D. ara CM. 
500000 | [YNDDo 
- ' 1000000 | CCCCT. JN Jo» 
T6708 CIIJDCLXXII. or MDCLXXI.. 
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| CHAP. Il 

Concerning Engliſh eMoneys, Weights, Meaſures, 
EXC. 


T. * He things expreſſed by Numbers are principally, © 

Honey, Weight, Meaſure, Time,. and things 
accompted by the dozen ; Of the three firſt of theſe, 
there are infinite kinds and varieties according to 
the diverſity of the ſeveral Common-wealths in 


which they are uſed, all which here to produce 2 


were both endleſſe and needlefle : wherefore we in- © 
tend here to treat only of ſuch Aforeys, Weights, 
AMeaſures,&c.as are uſed in this Vation,being indeed ' 
only neceſſary for our preſent purpoſe. - KF 
II. The leaſt piece of money uſed in Eng- Of Engliſh 
lard is + rkanns £ from whence this follow- Money. Þ 


ing T able ts proauced. 
£; Farthing ; 'T; Farthing. 
4. Farthing: I. Penny. 
12. Pence s (el LS hilling. 
20, Shillings 1, Pound, 


Engliſh ( or ſterling ) Money 18 ordinarily written 
down with Figures after this manner, 4 


bs $9 d. A : . 


Rh m1 no_—_ DTS 
Og — OF —10—.1 
OG — OO — O6 — 3Z 
CO ——12 —1Il — © 


OO — CO— O7 = 2 
The 


cn 


3 ear, whereof thirty two make ano- 
> therweight called a Penny- weight, 


; : Chap.IT. Weights, Meaſures, 8c. 9 


"The firſt Rank of the ſaid Numbers ſignifies 


2 thirty four pounds , thirteen ſhillings, five pence, 


two farthings : the ſecond Rank expreſſeth nine 
pounds, five ſhillings , ten pence, one farthing : 
the third Rank, ſix pounds, no ſhillings, (ix pence, 
three farthings, &c. | 
''ZIT. The ſmalleſt Weight uſed in 


England is a grain, that 1s, the weight Yide Statur. 


Z of a grain of Wheat well dried and 4* ©9*Fo/itione 


he ponderum, © 


gathered out of the middle of t 51 Hen. 3, 


and twenty Periny-werght make an 


7 Ounce Troy. 


Here obſerve, That by the Statnres 

quoted in the Margent, the welght of 31 £4. 1. ». 
two and thirty grains of Wheat make #4. w*19hts, 
a penny weight, which weight being 7 © 5:12 #ene 

. 7-9 
once diſcovered by two and thirty 
ſuch grains, the ſaid penny weight ( being the 
twentieth part of an ounce Troy ) is uſually ſub- 
divided into four and twenty parts only, called 
alſo Grains, as appears by the enſuing Table. 

AT able of Troy Weights. Troy Weight, 

32 Grains of Wheat 24 Artificial Grains, 
24 Grams P % 1 Penny Weight, 
20 Penny Weight wo 7 Onnce, 
12 Ounces | i Pound Troy, 

Troy Weight is ordinarily written down with Fi- 
ures after this manner, I 
lb. oZ "3 

17 ——05 —— 13 I3 
OEMS OO -—- OS 
CO —=@O —— Of ——20 
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I.O Of Engliſh Moneys, Book TI, 
The firſt rank of the ſaid numbers expreſſeth ſe- 
venteen pounds, five ounces , thirteen penn 
weight, thirteen grains, of Troy weight : the ſecon 
rank, no pounds , eleven ounces, ſeven penny 
weight, ſix grains: and thethird , no pounds, no 
ounces, five penny weight and twenty grains. 
Now this Troy weight ſerveth only 
Malynes lex to weigh Bread,Gold,Silver, and Ele- 
Mercat. pig. E@uaries. And here obſervye alſo by the 
a7 way , that Troy weight regulateth and 
Malynes vv. preſcribeth a form how to keep the 
P48-257e Money of England at a certain Stan- 
4ard.For about two hundred years before the Con- 
queſt , Osbright a Saxon , being then King of Eng- 
land , confelan ounce Troy of Silver to be divided 
into 20 pieces , at the ſame time called Pence , and 
ſo an Qunce of Silver at that time was worth no 
more than twenty pence, or one ſhilling eight 
pence, which continued at the ſame value until 
the time of Heyry.the(ixth, who ( 1n regard of the 
inhanling of Moneys in Forrain parts ) valued the 
ſame at thirty pence, ſo that then there were ac- 
cordingly thirty pieces made out of the Ounce, 


and the old pieces went ther for three half pence, j 


until the time of Edward the fourth, who valued 
the Ounce at forty pence, and then the old pieces 
went for two-pence a piece. After this, Henry the 
eight, valued the Ounce of ſterling Silver at forty 
five pence , which value continued until Queen 
Elizabeths time, who valued the ſame old pence at 
three-pence the piece, ſo that all Three-pences 
coined by the ſame Queen , weighed bur a penny 
weight , and every Six pence two penny weight ; 
and ſo in like manner the Shilling and other pieces 

| accor- 
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Chap.II. Weights, Meaſures, &c. '$e 


NT accordingly'; which made 'the Ounce Troy of Sil. 
2 verto be valued at lixty pence or five ſhillings, as 
# it now remains at this day without alteration, 


IF. The Weights.uſed by Apothe- 


” caries arederived from a pound Troy 4pothecaries 
- which is ſubdivided as in the follow- gh. 


| ing Table. 
A Table of Apothecaries Weights. 
| 1b. A Pound Troy I2 Ounces, 
=Z 5 AnQance equal J8 Drams. 

: 3 4 Dram unto Y3 Scraples. 
' D A Scraple | 20 Grams, 

So that if you were to expreſs in.Figures 12 
| pounds 10 ounces, five drams, two ſcruples, and 


: I6 grains ; alſo three pounds, five ounces, (even 
| drams, one (cruple, and two grains, the ordinary 


way to write them down is briefly thus, 

lb, S | Z J-. pr. 

I2-— TO0— 5jJ——2— 16 

03 = 0 

Y. Belides Troy weight before mentioned, there 

is another kind of weight uſed in Exg/and, called 
Averdupois weight, a pound whereof is equal un- 
ro 14 Ouaces, twelve penny weight Troy, This A- 
verdupois weight ſerveth to weigh all | 
kind of Grocery Ware,as alſoButter, Mahnes jb, p, 
Cheeſe, Fleſh, Tallow,Wax,and every 43 ; 
other thing which beareth the name of Garbe!, and 


. whereof iſlueth a refuſe or waſte. 


YI. Averdupois weight is either greater or leſs, 
VII. The greater is, when one hun- 
dred and twelve pounds Averdupois Averdupois 
are conſidered as one entire weight 8704ter weight, 
Mo B 4 commoniy 


I2 Of Engliſh Moneys, Book T, 
commonly called an hundred weight, and then ſuch. 
hundred weight is ſubdivided firſt into four quar- 
ters, and each quarter into eight and twenty 

ounds : again, each pound into tour quarters, or 

( if you will be more exa& ) into 16 Ounces, and 
if you pleaſe each Ounce into four quarters, But 
ordinarily a pound is the leaſt quantity that is ta- 
ken notice of in Averdupois groſs weights. 


A T able of Averdupers greater. Weight, 


28 pounas O 4 quarter of 112 (6, 
4 quarters CMIKEY ay bundred weight ,or 112 1b. 


So that if you were to expreſs by Figures eight 
hundred, three quarters , and five pounds 5 like- 
wiſe, ſeven hundred , one quarter, and ſeventeen 
pounds - the ordinary way to write them down 
1s briefly thus, 


' «9 q. lb. 


Pn anna | 
Pome BD non 


V111, The leſſer Averdupois weight 3 
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 Averdypos is, when a pound is the higheſt name # 


leſſer weight. ox Integer, each pound being ſubdiyi. 


ded into (ixteen ounces, and each ounce again in-. | 
ro 16 drams.,, and if youpleaſe , each dram into 4 


quarters,as by the ſubſequent Table is manifeſt, * 


A T able of Averdupors leſſer Weight. 


4 Luarters of a Dram I Dram. 
16 Drams make 1 Onnce, 
16 Onnces { 


1 Ponrnd. 
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Chap.IT. Weights, Meaſures, &c. 3 

So that if you were t0 expreſs by Figures eigh- 
reen pounds, twelve ounces, five drams, and three 
quarters of a dram; likewiſe five pounds, no ounces 
twelve drams, and one quarter of a dram, the or- 
dinary way to write them down is briefly thus, 

Ib. 0S. ar. FR 
18 —— 12 O5 3 
oF —— ©Q9 I2 ——-1I 

IX. The meaſures uſed .in Eng/andare either of 
Capacity or Length. 

X. The meaſures of Capacity are thoſe which 
are produced from Weight , and they are either 
Liquid or Dry. 

XT. The Liquid meaſures are thoſe, , quid Mes- 
in which all kind of Liquid ſubſtances j,,,, 
are meaſured,and they are exprefſledin 
the Table following, 


A Table of Liquid Meaſures. 


1 Pound of Wheat = - 1 Fw. 
: Troy weight | 
2 Pints © 1 ®mnart. 
2 Lauarts | 1 Pottle, 
2 Pottles | 1 Gallos, 
8 Gallons "1 1 Firkin of Ale, 
Mo Sope, Herring, 
9 Gallons 4 EY | 1 Firkin of Beer, 
IO Gallons and ay E 5 1 Firkinof Salmon 
half ' |} ; or Eels, 
2 Firkins 1 Kilderkis. 
2 Kilaerkins 1 Barrel. 
42 Gallons | 1 Tierce of Wine. 
63 Gallons | 1 Hogſhead, 
2 Hogſheads { | 1 Pipe or Bur. 
LC 


1 Tunof Wine, 
X11. Dry 


2 Pipes or Buts - 


A 


4 Of Engliſh Moneys, Book I. 
X11. Dry Meaſures: are thoſe, in 


Dry Meaſures. which all kind of dry ſubſtances are 
meted, as Grain, - Sea-coal, Salt, and 


the like ; their Table 1s this chat follows. 
A Table of Dry Meaſures. 


1 Pinte 8 E 1 P:nte. 

2 Pintes | | I ut F 

2 Yuarts 1 Pottle. 

2 at TE, | 1 Gallon, 

2 Gallons | & | 1 Peck, 

4 Pecks >= < 1 Buſhel land meaſure, 
5 Pecks | a | 1 Buſoel water wea[re, 
8 Buſhels | 1 9Paarter.. 

4. Duarters | | 1 Chalder. 

5 BLuarters Oo 1 Vey. 


Long Mea MXIIT, Long Meaſures are expreſt 
fares. in this Table following. : 


3 Barley Corns = C 1 [nche 
un length 

12 Txches 1 Foot. 

3 Foot 1 Tard, 

3 Foot nine Inches <5 1 Ell. 

6 Foot - | 1 Fadome. 

3 Tards and an half | 1 Pole or Perch, 
40 Poles | | I Furlong, 

8 Furlongs - &< 1 Engliſh Mile, 


Note, Thata Yard, asalſo an Ell, is uſually 
ſubdivided into four Quarters, and each Quarter 


_ "into four Nails. 
XIF, Super- 
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XIV. Superficial or ſquare Meaſures 
of Land are ſuch as are expreſt in the Zandt Mea- 


Table following. ſures. 
45 Square Poles ( I Rood or quarter of 
or Perches ymakes -an Acre, 
4 Rooas 1 Acre. 


So. that if you would. expreſs by Figures theſe 
quantities of Land, Fiz. Thirty ſix Acres , three 
Roods , twenty Perches : alſo ſeven Acres , no 
Roods, thirty two Perches, the ordinary way to 


-. writethem down is thus. 


A. R. #; 
36 —3——20 
f : 7 =monmernn Oo — -32 
XV. A Tableof Time « this that follows. Time. 
1 Minute " ſ 1 Afinute,' 
60 Minates j £ Honr. 
24 Heoars | w 4 1 Day zataral, 
7 Dayes © > YL < 1 Week, 
4 Weeks | S | 1 Moneth of twenty 
13 Moneths = eight dayes. 
I Day, & | | 1 Tearvery nar, 
6 Hoeurs _— 


But in ordinary computations of time, the whole 
year conſiſting of chreehungred lixty five dayes, is 
divided either into twelye equal parts or moneths, 


each moneth then containing thirty dayes and ten 


hours : or elſe into twelve unequal Kalender 
moneths, according to the ancient Verſe. 
T hirty dayes bath September, April, June, aud Ne- 


vember : 
February hath twenty eight alone, 1d each of the reſt 
thirty one, =_ . | Note, 


16 Of Engliſh Moneys,&c. 
Note, That every Leap-year ( which happeneth 
once in four years ) containeth. three hundred 
ſixty fix dayes , and in ſuch year February con- 
taineth twenty nine dayes. 
XFVT. Of things accounted by the 
Of things «c- dozen, a Grols 1s the Integer conliſt- 
— the ing of twelve dozen, each dozen con- 
_ taining again twelve particulars : ſo 
that if you would expreſs in Figures, ſeven Groſs 
four Dozen , and five particulars, alſo four Do- 
zen and eight particulars, they may be briefly 
written thus. | 
P. 
AI. > ra 
O—— ©04 oO8 


CHAP, III. 
Aaaition of whole NN, WRbers. 


| © Oncernins notation of Numbers; and how 
thereby the quantities of things are uſually 
expreſt , a full Declaration hath been made in the 
preceding Chapters ; Numeration enſuech, which 
comprehends all manner of operations byNumbers, 
1L. In Numeration, the four primary or fun- 
damental operations ( commonly called Species ) 
are theſe, Addition, SubtraRion, Multiplication, 
and Diviſion, | 
TIL. Addition is that by which divers Num- 
bers are added rogether, to the end that their ſum, 
aggregate, or total, may be diſcovered. 
IV, In Addition , place the Numbers given, 
| | ; one 


Book IT » 24 | 
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one above another in ſuch ſort, that 
like places or degrees in each number 4ddition of 
may ſtand in the ſame rank : thar is Gon 
Units above Units, Tens above Tens, ©9741? 
Hundreds above Hundreds, &c, So 3 
theſe numbers 1213 and 462 being gi - 1213 
ven to be added together, you are to 462 
order them as you ſee in the margent. 

V. Having thus placed the Numbers, and drawn 
a line under them , add them together , beginning 
with the Units firſt, and ſaying thus, 2 and 3 make 
5, which write under the Rank of Units, then pro- 
ceed to the ſecond Rank and ſay 6 and 


1 make 7, which write under the ſe- 1213 

cond Rank (being the place of tens) 462. 
again 4 and 2 make 6, whichwrite un- _— 

der the third Rank. Laſtly, write 1675 


down 1 being all that ſtands in the 

fourth Rank, ſo'the ſum of the ſaid given Num- 
bers is found to be 1675 , and the operat;on will 
ſtand as in the Margent. 


In like manner the Numbers 2315, -2315 
7423 ; and 141,being given to be ad- 7423 
ded together, their ſum will be found out 14d 
to be 9879,and the operation thereof ——— — 
will ſtand as you ſee 1n the Example. 9879 


VI. When'the ſum of the'Figures of any of the 
Ranks amounts unto ten, or any number of tens 
without any exceſs, write down a Cypher under 
that Rank, but when the ſumof any Rank exceeds 
tenor any number of tens, write down the exceſs 
under ſuch Rank, and for every ten contained in 


| the ſum of anyRank, reſerve an Unite or 1 in 


your mind, and-add ſuch Unit or Units to the Fi- 
| ; Sures 


16 Of Engliſh Moneys,8. _ BookT. 


Note, That every Leap-year (which happeneth 
once in four years ) containeth. three hundred 
ſixty fix dayes , and in ſuch year February con- 
taineth twenty nine dayes. | 

XFVT1. Of things accounted by the 
Of things ac- dozen, a Groſs 1s the Integer conliſt- 
counted by the 5.5 of twelve dozen, each dozen con- 
dozen, 2D. . . 
taining again twelve particulars : ſo 
that if you would expreſs in Figutes, ſeven Groſs 
four Dozen , and five particulars, alſo four Do- 
zen and eight particulars, they may be briefly 
written thus. | 
ns P. 
Ae. oO. . 
O—— 04——08 


CHAP, IIL. 
Addition of whole Numbers. 


F; nam——_ notation of Numbers; and how 
thereby the quantities of things are uſually 
expreſt , a full Declaration hath been made in the 
preceding Chapters ; Numeration enſueth, which 
comprehends all manner of operations byNumbers, 
IT. In Numeration', the four primary or fun- 
damental operations ( commonly called Species ) 
are theſe, Addition, SubtraQion, Multiplication, 
and Diviſion, | | 
TIT. Addition is that by which divers Num- 
bers are added together, to the end that their ſum, 
aggregate, or total, may be diſcovered. 


IV. In Addition , place the Numbers given, 
one 


AR” AS A. a. _ 
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one above another in ſuch ſort , that 
like places or degrees in each number 4ddition of 
may ſtand in the ſame rank : thar is 30119 "the 
Units above Units, Tens above Tens, ©79/74#19? 
Hundreds above Hundreds, &c, So y 
theſe numbers 1213 and 462 being gi-' I213 
ven tobe added together, you are to 462 
order them as you ſee in the margent. 

V. Having thus placed the Numbers, and drawn 
a line underthem , add them together , beginning 
with the Units firſt, and ſaying thus, 2 and 3 make 
5, which write under the Rank of Units, then pro- 
ceed to the ſecond Rank and ſay 6 and 


1 make 7, which write under the ſe- 1213 

cond Rank (being the place of tens) 462 
again 4 ind 2 make 6, whichwrite un- _ 

der the' third Rank. Laſtly, write 1675 


down 1 being all that ſtands in the 

fourth Rank, ſo the ſum of the ſaid given Num- 
bers is found to be 1675 , and the operat;on will 
ſtand as in theMargent. 


In like manner the Numbers 2315, -2315 
7423 ; and 141,being given to be ad- 7423 
ded together, their ſum will be found ous: 24k 
to be 9879,and the operation thereof —— — 
will ſtand as you ſee 1n the Example, 9879 


VI. When'the ſum of the Figures of any of the 
Ranks amounts unto ten, or any number of tens 
without any exceſs, write down a Cypher under 
that Rank, but when the ſumof any Rank exceeds 
tenor any number of tens, write down the exceſs 
under ſuch Rank, and for every ten contained in 


| the ſum of anyMRank, reſerve an Unite or 1 in 


your mind, and-add ſuch Unit or Units to the Fi- 
; Sures 


13 Addition Book T. 
gures of the next Rank towards the lefthand , ſo 


the Numbers 4937, 9878, ahd 394. being given 
to be added together , the opera- 


4937 - : : ner , the a. 
tion will be thus, viz. beginning with 
_ . the Rank of Units, I ſay 4, $and7 


make 19, wherefore I write down's, 
15209 _. the exceſs above 10, and carrying 1 
in mind inſtead of the ten contained in the faid 


19, Ifay 1ando (9 being the firſt 6gure of the 


ſecond Rank) make 10, which added to7 and 3, 
the other figures of the ſame Rank, the whole ſum 
of them is 20, wherefore ſetting down a Cypber 
under the line in that Rank ( becauſe the excefs 
above the two tens is nothing) I carry 2 to the 
third Rank, and ſay..2 and 3 ( 3 being the firſt - 
gure of the third Rank) make 5., which being 
added to 8 andg ( the other figures of the ſarne 
Rank ) the ſum of them is 22 , wherefore writing 
down 2 ( being the exceſſe above the two tens ) 
under the line, in the third Rank, I carry 2 in 
mind ( becauſe there were two tens in 22 )' to the 
fourth Rank, and ſay 2 and 9 make 11 , which ad- 
ded to 4 makes 15, this 15 becauſe jt is the ſum of 
the laſt Rank] write totally down under the line, 
on the left hand of the Figures before ſubſcribed; 
ſo the ſum of the three Numbers given is found to 
be 15209, as in the Example. : 
VII." When the numbers propoun- 
Addition ef ded to be added, do expreſle things of 
-mmbers of di- divers denominations ,; you muſt begin 
mers denomi- . >) M "©; 
goo with the leaſt denomination firſt , and 
when the ſum of any of the denomi- 
nations amounts unto an Integer..or Integers,of 
the next greater denominatiqn , add ſuch Integer 
4 or 
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2 which contain one ſhilliog 
= and two Pence, wherefore 
- writing two under the de- 


Chap.III. of whole Alumbers.- is 


3 orIntegers to thoſe of the next greater denomi- 


nation, on the lefr hand , ſo theſe ſeveral ſums 
241 —135s—5d—3f- Alſo'12 {0:8 d. 
and 5 1 — 18s —2f. being propounded to be 
added, their total fum is 42 /—12 5—2 4—1 f. 
For having written them down orderly according 


'Z tothe 2d. Rule of the 2d, Chapter, and drawn 


a line underneath, TI begin with the Farthings firſt, 
and ſay , two Farthings and three Farthings make 
five Farthings, that is, one Penny with a Farthing 


-Z over and above 5 wherefore ſetting down 1 under 
: the denomination of Farthings, I carry one Penny 
; tothe denomination of Pence, then I ſay 1,8, and 


five Pence make 14 Pence, PN - "Jy - 
Ze <FONT rn Y 
I2 ——O00 ——O08 —© 
05 —18—00 — 2 


42 = I2— 02—tk 


nomination of. Pence, [ 
likewiſe carry 1 ſhilling to 
the denomination of (h1l- 
lings : Then adding the ſaid 1 ſhilling unto 18 
ſhillings and 13 ſhillings , the ſum will be found x 
pound and 12 ſhillings, wherefore ſetting down 
12 under the denomination of ſhillings, I carry 
1 pound in mind unto the denomination of pounds 
ſaying, 1 pound in-mind, together with 5,2, and 
4 pounds which ſtand in the firſt Rank ot pounds; 
make 12, pounds, wherefore ( according to the 
lixth Rule of this Chapter ) I write2, the exceſs 
above 10, underneath the ſaid firſt rank of pounds, 
and carry 1 in mind for the ſaid 10 to the ſecond 
Rank of pou then ſayiog in like manner, 1 in 
mind-, together with 1 and 2 which ftand in the 
ſecond Rank of pounds make 4, which I write un- 
derneath 
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derneath the line, that done, I find the total of the 
three ſums propounded to be 42 /.—12 5.—24.—1f: 

In like manner 3 #.—05 ez.19p. we 157. Alſo 
2 th. — 00z.—-3p.w. —7gr. Alſo 04,,— 100z. 
—6 p.w. And © {b. — g0z,—0p. w. = 17 gr. 
being given to be added together , / their ſum will 
be found to be 71b. —10z —9 p.w, — 15gr- 
and the work will ſtand thus. 


166, Sn > gr. 
O03 — 05 — 19-----1F 
O2 — OO—— 03 —— O07 
OO — I0-—— O6 —— OO 
O00 — 09g —— 0O——17 


15 


Note, In adding together the Numbers in the 
laſt Example, it muſt be remembred that 24 grains 
make one Penny weight, alſo zo Penny weight 
make one ounce, and 12 ounces make One pound 
Troy, as before declared in the ſecond Rule of the 
ſecond Chapter. 


i — — 


O07 ——OI $i 


————_ 


More Examples of this Rule are theſe following. } 


Addition of Engliſh Money. 
lh. So d. f. h s., a. 


230——17 — 10 — I O ——13 — o5 
en MEI han [1 3 O —— 17 — OB 
OA Of —— 96 — © O 00 — i'1e 
COY— O00 —* 08 ——1 oO 10 03 
J06.-— 13 ——,00 2 O1—— 157706 
974—— lOm——_O) —3 2 — 179——08 


— n= 


an—_ _ 


MHaaitiog 


=_ : 


vu FEET WU. UI 


5” WY 7 wi Vw. Www =» 7 


I Ghap. ITT. 


"5" 


23 —07——I6—13 
17 —I0-—15—07 


* 325 —06—19-—20 
2 49—I-—07-—12 


$427——00—19=—04 


Addition of A any weight. 


En lb. 


p..; 23 —jJ—— 
2 $76——I———7 
3 PET 5-0-2 


"50 


of whole Numbers, 


"IF Adaition of Troy Weight, 
'F lb. OY.  Þ-W, * g7 


Addition of Meaſures of _— 


26 -3 2 
13 ——I ——3 
IJ2———0——7 
29 —————T 


$1 ——=2=db3 


— ___———— 


Aaiition of $ wperficial 2 ar f Land. 


Acres, Roods Per. 


136 3 —13 
$13 I -26 
212 2 « 10 
517 —0 00 
1379 3 ——=09 


2I 
OY, pw. Lr. 
$36——13——16 
208-——ZI 10 
063 — — 05 
099 00 —— 12 
UA Erryamnds nan et. 
OZ » ar. 
”s I} —]2 
05 I0———14 
12 00 0.6 
'06 Og—&g. 
39 02——— 05 
Ells 9. 
ao. - 
T6 I 3 
O9 O>——— T1 
12+ y - I 
53 _——3 
Bi 
Her 2= 17 
FOO —————1 
249 1 ooo 
006 ——- 0 —-—— - 10 
996 | aw rig 
CHA?, 
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CHAP. IV. 
Subtrafticn of whole Numbers, 


Z Nu —— is that by which one number is 
taken out of another, to the end that the re. 
- mainder, or difference, between the two num- 
bers given may be known. 
11, The number ont of which-the Subtraction is 
to be made,muſt be greater, or atleaſt, 
Subirafi- equal with the other. As you may Sube 
go rem” traft, 4347 or 9478 out of 9478, fo 
Jenomina= can you not ſubtract 9478 out. of 


Fion, 4347» : 
| I77.In SubtraRion rank the two given 


numbers one under the other as in Addition, 
with this caution, that the number placed upper- 
moſt may exceed or at leaſt be equal ynto the 0- : 
ther : Soif the number 4347 be given to be ſub- 7 


tracted from 9478, I'order them as in the Mar- 


gent : then proceeding to the ſubtraQtion, I ſay, Þ 


7, takenout of 8, there remains one, Fj 


9478 which I place in the ſame rank under 3 
4347 the line. In like manner 4 being taken /} 
5131 out of 7, the: remainder 1s. 3, which } 
: likewiſe I ſet under the line in the *' 
next rank, again taking. 3, from. 4, the remainder } 
1s 1, which I likewiſe place under the third rank, | 
laſtly ſubtrating 4 from 9, there will remain 5, ? 
which I ſubſcribe under the fourth rank, ſo the © 
whole operation being finiſhed I find, that if 4347 | 
be taken out of 9478 the remainder is 5x31, Or | 
(which is. the, ſame) the difference between the | 
| rumber | 


Z Chap: IV. of whole Numbers. 23 
= numbers 9478 and 4347 1s 5131 as in the example, 
"In like manner if 106 be ſubtracted from 2856 the 
3 remainder will be found to be 2750 ; 

for after the humbers are orderly. 2856 
ranked I begin at the place of Units, 106 
F] and ſay 6 trom 6, there remains no- 

= thing , - wherefore I ſubſcribe o. then 2750 


proceeding to the ſecond rank 1 --- 
"Zifo (or nothing) be taken from 5, there will re- 
"main 5 which 1 alſo ſubſcribe under the line, again 
32 from 8, there remains 7 ; laſtly © from 2, there 
Femains 2, Sce the work in the Margent. 

1 1). When any of the figures of the number given 
to be ſubtracted is greater than the upper figure 
Out of which it is to be ſabtrated, you muſt borow 
, 20 ofthe next rank towards the left hand and add 
Ihe ſaid to to the ſaid npper b6gure, then the figure 
Zof ſuchnext rank which is to be ſabtracted muſt 
Fbe eſteemed an nnite- greater than it is 3 where- 
fore inthis cafe, keeping one in. your mind add it 


| Bto the next figure of the number given to be ſub- 


ZtraRed, and deduQing all ont of the figure, above 
MFit,Sproceed in like ſorr till you have finiſhed the 
Avhole operation. Example, let it be required to 
Fſubtrac 374 our of 8023. Having ranked them: as 
Mbefore, I ſay four out of 3, that cannor be, where-' 
Ffore borrowing ten of the next rank and adding 
Ftlie ſame to the ſaid 3, I fay 4-0ut of 13, there re- 
@mains9, then writing:g under the line, and car- 
Zrying 1 in my mind, I fay 1 and 7 
Z make8, $8 out of 2 that cannot be, bur 8023 
© 8 out of 12/12, becauſe 10 being bor- 374 
Z rowed, and added to 2, makes 12)there —<— 
remains 4, which'I ſubſcribe under the 7649 
<< CA : tne 
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line, again 1 in my mind being added to' 3 makes 
4, 4 our of nothing, that cannot be, but 4 out of 10 
there remains6 which 1 likewiſe ſubſcribe under 
the line; laſtly 1 in my mind being taken out of ® 
$ there remains 7, thus you ſee that the remain- _* 
der after 374 is ſubtracted from 8023 is 7649. -/; 
Note diligently, that as often as 10 is borrowed, « -* 
muſt be kept in mind to be added to the figure 7 
ſtanding in the' next place of the lower number, 
and the ſum of ſuch Addition muſt be ſubtracted 
from the upper place 3 but if it happen that there 
is no figure in the next place of the lower num- 
ber, then. the 1 in-mind muſt be ſubtrated from - 
the upper place, (as in the laſt rank of the laſt 
Example) Another Example. Let it be required to *: 
ſubtra& 92 from 62801, Having placed the grea- + 
ter number uppermoſt and the leſſer orderly un. - 
derneath, IT begin at the place of units, 
62801 and ſay, 2 from 1 I cannot take, but 7 
'D2 borrowing 10, and adding it to the 
— — ſaid 1, I fay 2 from 11, there re- 7 
62709 mains 9, which I ſubſcribe under the 7 
line, then I proceed and ſay, rin Þ 
mind with 9 makes 10, 100ut of © I cannot take, ? 
but borrowing 10 I ſay 10 outof ioand there re- .\ 
mains ©, wherefore I ſubſcribe o under the line; a- ©} 
gain,-T in mind out of 8, there remains 7 3; then # 
becauſe there are no more Figures in the lower #7 
number 1 ſay o out of 2 there remains 2 ; laſtly, o 
out of 6 there remains 6 , therefore I Joao 6s fd 
that 62801 exceeds 92 by 62709. > 
Subeniiineaf V. If the numbers propounded | 
os as: have divers denominations, place |} 
wers deromj. FEM as betore,. and beginning with | 
nations the | 
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E: the 'leaſt denomination firſt , ſubtra&t the lower 
2 number from the upper when it may be ſubtracted, 


der # <p 
- of © 90d place the remainder underneath ; but if it hap- 
in. © penthar the lower number cannot be raken out of 


»; the upper, you muſt borrow an integer of the next 
dc. _Þ greater denomination on the left hand ; which in- 
, - 2 


3 teger after it is converted into the ſame denomi- 
= nation with the ſaid upper number muſt” be added 


_ Zrofr: then from the ſum of ſuch Addition you are 
ere 3 £9 ſubtract the lower number and write down the 
im. 7 remainder, keeping 1 (that is the integer borrow- 
om ed) in your mind to be added to the next place of 
laſt 3 the number given to be ſubtracted, as before : ſo 
i to © 99 —148,—104.—-3f, being ſubtracted from 
ea. © 3244 115,—74, —1if. the remainder is 33/. 
mn. | —16.—84.—2f. For beginning with the far- 
irs things,I ſay, 3 farthings out of 

bue # 1 farthing I cannot take where- L. "= I 

= fore borrowing 1 penny (that 124—11—07—1 


the F © . . . —— —_ —_ 
= 1san integer of the next grea- 9014103 


Z ter denomination) and having 33—16  08—=2 
2X converted this peny into | 
four farthings, I add them to the aforeſaid 1 far- 
thing, ſo the ſum 1s five farthings, out of which 
'F ſubrracting 3 farthings there remains 2 farthings, 
# which I place underneath the denomination of 
2 farthings, then I proceed to the next denominati- 
7 on,and ſay, 1 penny which I borrowed and 104. 

- make 114, this 114. Qut of 74I cannot take, where- 
>: fore borrowing 1 ſhilling or 124. and adding 124. 
X to the ſaid 7d the ſum is 19 4: from which 1 


= E ſubtra& the ſaid 114, ſo there remains 84. which [ 
*h | ſubſcribe under the denomination of pence again 
he M © ſhilling which I borrowed being added co 14-. 


C 3: / makes 


_ 
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makes 15s, which I cannot ſubtra& ont of 11s 
and therefore I borrow 1 pound or 20s. which be. 
ins added to the ſaid 115. makes 31s. from which 
ſubtraQting 15s. there remains 16s. which I ſub- 
ſcribe under the denomination of ſhillings, then 
carrying 1 pound which I borrowed to the lower 
place of pounds, I ſay x in mind with o makes x, 
which taken out of 4 there remains 3, again 9 our 
of 2, I cannot take, but 9 out of 12 (10 being bor- 
rowed and added to the ſaid 2 according to the 
fourth Rule of this Chapter) and there remains 3. 
laſtly i (for the 1o that was borrowed) being ta- 
ken out of x, there remains nothing, and ſo at laſt 
I find thatif A. being indebted to B. in 124/—11s. 
——74 -— If. hath paidin part thereof gol.—14s. 
— 104,—— 3f, there remains yet undiſcharged 3 3/, 


: OOTY I65,—84.-—2fo 


VI, When many numbers are given 

SwbtraFizzof to be ſubtracted from a number pro- 
ph -wnbers pounded, you muſt firſt add thoſe 
0799 797 numbers together, according to the 


the ſum found is to be ſubtracted from the number 
firſt propounded, Example , A. being indebted to 
B. in 3240/. paid thereof at one time 7001. at a ſe- 
cond payment 1236 /. and at a third 3oy 1. the 

 * - queſtion is how much of the debr 


"EIS! remained undiſcharged ? Firſt, 
3240 The Debt. I add together the ſeveral 
mm ſums paid, and find the total to 


700 be 2241 1. this I ſubtra&t from 

I23f Co. ymment s. 

305%  _ undiſcharged as you ſee by the 

2241" Tota! payd Operation 10 the Margent, 
UY9 Reſt WHDANY'S, ek 46 


= 


- 
ES, ff 
I 
PP 
V 


A nother J 


rules of tht third Chapter, and then 7 


32401. ſo there remains 999 1. 
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'S 

; Another Example of 4. A! 6 
4 like nature. A, being $00 =00-——00 The Debt, 
, 2 indebted toB.in 500/ — — 

” *paid in part thereof 340—12——06 | 
FN Fat one payment 3404 13=18—03 >Payments, 
ag E—12s5, ——064.,at 17—"16—10 

» FRFa ſecond paymentyz3}” ———— 

a = ey. d. = 37207 —07 Paid inall. 
[- MFthirdap lh — 16s. 127 =12——05 Reſt unpaid. 
ie z——104. the queſtion is how much was in arrear ? 

3- FHereif the.operation be proſecuted as before, it 
7” Zwill appear that there was 127 /. —12 $,——05 4, 
it FX unpaid, ſee the work in the Margent. 

f *# P11. Addition is proved by ſubtra- _ - | 
f.  F<Rion, and ſubtration by Addition, ij 6A 
/. For having added divers numbers to- - /-,_ 

7} gether , if you ſubtra& one of them- ;,,q,v,.1 

N >” out ofthe ſum, | the remainder muſt be | 
)- _— equaltoall the reſt, as you may obſerve by the 
le - Example following, viz. ſuppoling theſe 4 num- 
IC > bersare given to be added, viz. 

2 236, 452, 29, 217, and that 236 
-L 7 their ſum is found to be 934 ——- 

0 # (bytheRules of the 3d. Chap.) 452 934 
'” Þ$ it is required to prove whe- 239 236 
'© i ther the ſaid ſum be true or 217 698 
'* 7 not; toperform this I draw a 555 
c 7 line under the uppermoſt num- 698 


: ber 236, to ſeperate it from the 


0 reſt, and ſeek the ſum of all the numbers given, ex- 
7 2; ceptthat uppermoſt, which ſam I find to be 698. 
. 3. Then I ſubtra& the ſaid uppermoſt number 236 
© Þ& from 934 (the toral ſam of all the numbers firſt 


found) and becauſe the remainder 698 is the ſame 


with 
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with the ſum of alf the numbers excluding the up. ® 
permoſt, 1 conclude that the_ſum of all the num- 
bers firſt found was truly computed. W 
- In like manner'is Subtraction proved by Addi- © Þ 
tion, for if you add the remainder, and the num. 
ber given to be ſubtracted together , the ſun 
; | muſt be equal to the 

Example 1| Example 2 number *' out of '* 

| [ l ' s, * d, which the: Subtra. ® 
ent of 9478]24—13—=—07 ion is made; ſoif ® 
ſnbtr. 434719 —=15=—08 4347 'be ſubtracted © 
Reft $1314 —17—1t. m_ P76 the re- 
200 ——13—07 mainder is 5131, + 
my. OY for if 5131 be added F; 
to 4.347, the ſum is 0478, which: is the Tame with * 
the. number ont of which the Subtration was _ | 
mide, Again; if a Servant receive 241, ——13s, 7 
—74. and lay out of -disburſe 19/7. 15s. 8 
o84. there muſt remain :in his hands' 4 /, 7 
——17 5,—— 114. for this being added to 19/!. 7 
1s. - o8d. ' which ' was -the Money *® 
te expended, the-ſum will : be equal ro 241. — 7 
135, 07 d. (being the Mony- wherewith he 
was firſt charged. ) ed 20 BN 


+ 
*. 


ma T_T 


More Examples of Subtraction are theſe that * 
follow: oa Cee BE: 
Subtraflion of Engliſh Mony. : 4 


= F #. a. ff, '$ $, 4, F; f 
tc. 3©J0O—I0—07-—g8 24-——00 — 00— 0 #7 


paid 0099 —14—OB—3 05 -—17 —— IH.— 3 d 
reſt 2999 —15—IO0—2 | 18——02——00——;x Md 
proof 3 0906= 19507 —=1 | 24m» 00—-00 —_—_ Q 


Sub- 


ed | Subrrattion of Averdupois Weight,” 

2 | C. g. 1, lb. 0, 'dr. 
ed WP onght 256 —2——23 25—13—12 
th old 079—3——26 00——14——71} 
as f 176——=2——25 2414-15 
3s, Proof 2 Fon r_ 25-1 
5. 2 6 | 

7 Subtrattion of Superficial Meaſures of Land. 

1, 45 mo 

ey Acres, Rooas, Perches a R, = 
— 3 Bought 780 2—— 35 2040——t 20 
he Sola o90 Juni 36 QI gimme Wok 30 


"of , X , 
*Thap.1V. 
"A 
Re 
7 


"1 Bou ht 352 —10—13—15 205 —— 13, —19 


Proof 352—10—13—15 205—13-—-19 


Br 6899—2 — 39 10——1—30 
WProf 780; — 35 - 2040=——I—20 


* ALueftions toexerciſe Addition and Subtraion, 


; debts, the lefler debt being that of A. is 3045/. the 


of whole Numbers. 25 


Subrrattiow of Troy Weight. 


tþ. 08, po, o2,- i et, bw. ov. 


ZFola, o19—1T1—16—18 18 ndf -20 
Reſt 332—10— 16-—21 86 —— 16——23 
—— oe ore nm. A — —  ———_C 


——_— 


Pueft. 1. Two perſons, A. and B. owe ſeveral 


difference of their debrs is 104 /. what is the debc 
of B ? Anſwer, 3149 h | SY 
149 Oueſt, 
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Dueft, 2. Twoperſons A. and B. are of ſeveral 7 
ages, the age of the elder, being that of A. is 70, |} 
the differences of their ages is 19, what is the age * 
of B? Anſwer 51, . K. 
Dneft. 3. What number is that which being ad- **F 
ded to 168 maketh the ſum to be 205? An/; 37. F 
eff. 4. The ſum of two numbers is 517, the 
-lefler is 40, what 1s the greater ? Avſ. 477. - 
Lneſt, 5. A certain perſon born in the year of ? 
our Lord 1616, defires to know his a$e in the year 7 
x672, what was his age ? Auf, 56. 2 
Qweſt. 6. The greater of two numbers 'is 130, 3 
their difference is 49,. what is the lefſer number 2 |! 
Anſw..81:; : F 


4 
tph 


CHAP. V. 
Maltiplication of whole numbers. 


T. an teacheth how by two num. ? 
$ bers given to find a third, which ſhall con- 
rain either of the numbers Siven, ſo many times as 8 
the other contains x or unitie. R 
1]. Ofthe two numbers given in Multiplication, / 
one{which you will )is called the Multiplicand,and * 
the other the multiplicator (or both are called Fa- | 
Rors. ) | 
_ 711. The number ſonght, or ariſing by the mul- 
t1phtcation of the two numbers given -is called the 
product, the Fact, or the ReQangle : ſo if 5 be 
| : given 
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"Y&iven-co be multiplied by 3, or 3'by 5, the product 
70, 8s 15, thar is 3 times 5, or 5 times 3 makes 15 : and 
age Were 5 may be called the Multiplicand, and 3 the 
zultiplicator, or 3 may be called the Multipli- 
: *F£and, and 5 the Multiplicator 5 and as 3, (one of 
 "Fhbe two -aumbers given) containeth, x or unity 
-F@hrice, ſo 15 the product containeth 5 (the other 
ZEivennumber) thrice; likewiſe as 5 Cone of the Ei | 
en numbers) contains unity 5 times, ſo 15 (the 
product) contains 3 {the other given number)five 


ral 


IT; | 
1mes. 

o, FF F#. Multiplication is either lingle or compound.” 

t > Wingle multi. Y. Single Multiplication is, when 


"Flicatio., the Multiplicand and Multiplicator 

Fconliſt each of them of one only figure as in the 

Fkſt Example In like manner if you multiply 9 by 

— Fs, the product is 45, this is likewiſe lingle multt. 
'F plication : now the ſeveral varieties of lingle multi- 
F plication are well expreſt in the Tahle following, 
2 uſually called Pythagoras bis Table. 

= The T able of Multiplication: _ 


_HARMIREL 7 IMMER 7 
WM 2| 4! 6] 8 [101214 | 36] 18} 
4 {ENEIEIENIIEENENE. 
» ({_+\_£|2|25.|20|24|28 | 32 | 36 

+ 15; IO [15 20 | 25 | 30 | 3F | 40 42 
n,F| 6 |12|18|24| 30'f 36 | 42 | 48 | 54 
d F\ 7 |14| 212835 | 42 | 49 | 55 | 63. 
"| 8|15|24|32 [40[48}56 [64 [72 
RM 9j18|27 (3645 [54] 631 72181, 


The uſe of the Table is this, having one hgure 
_—__ given 


_— 
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Eiven' fo be multiplied by another to know the 
produ@ of them, find the multiplicand in the top } 
of the Table, and the multiplicatoriin the firſt Cp- 
lumn thereof towards the left hand ; this done, 
in the angle of poſition juſt againſt thoſe two fi- % 
gures you ſhall find the product. Sog being given / 
to be multiplied by 5, I find 9 inthe top of the ta- 2 
ble, and in the firſt column towards the left hand, þ 
then carrying my eye from 5 in a right line equi- ? 
diſtant. to the upper (ide or top line of the Table, 4 
untr I come to that ſquare which is dire&tly under 7 
9,T find 45, which is the Produ&t required. The } 
particular varieties of this 7ab/e ought to be lear- Þ 
ned by heart, (that is a man muſt be able to give the 
Produd of any ſingle multiplication without the % 
leaſt pauſe or ftay) before' he can readily work #3 
compound multiplication, as will farther appear © 
hereafter. CS b 
Compound V]. Compound multiplication is, Þ 
Me!tjplica- When the multiplicator and multipli- | 
tion. cand either one or both conliſt oj. more | 
figures than one, | | : 
\ F117. In compound Multiplication,when the num- ? 
bers given do end with ſignificant fgures, place 2 
them as in Addition and' Subrraction, Þd 134 be- 2 
ing given ta be miultiplied by 2, place them- | 

134 thus : then proceeding to the multiplication 
' _ 2 ſaythus:twortimes 4 1s 8, which write. un- 
268 der theline in the rank of your mulciplying 
figure z again, ſay two times 3 is 6, which likewiſe 
write under the line in the next rank; Laſtly,two 
times 1 is 2, which being likewiſe written down 
under the line in the next rank, the ProduR is dif- 
covered to be 268, and ths work 'will ſtand as 1n 
tlie Margent, : When 
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- 771. When the multiplicator conſiſts of more 


we W6gures than one, as many figures as it hath, ſo ma- 
=Yy *Fny ſeveral produ&ts muſt be ſubſcribed under the 
-®- Wine, which at laſt being adged into one ſum,gives 
F you the total product of all. So 1232 being given 
" -Fobe multiplyed by 23, the operation 
ven "Mhereof will ſtand thus, for 1233 being 1232 
=} "Fmultiplied by 3 (according to the 06 
" laſt rule) the produR is 3696, Again, 3696 


3X 1232 being multiplied by 2, the pro-©= 246 
due is wn abichfercral produdts,— 45-6 
+. | after they are placed in their due Or- 

© i der (thar is, the firſt figure ariling in 1321 
©” M ceacb product under his reſpeRive mul- 


—— 
—_ 
a 
- 
»: 


= 2X tiplying figure ) and added together — =? 
we F produce 28336, the produe required; Ea 
'% JF 1n like manner 1321 being given to be : be. | 
ar \F multiplied by 123, the produ&t is 37 
7 162483, and the operation will ſtand 162483 
'* FF as you ſee in the Margent. OY. 
4 IX. When the produ@ of any of the particular 
0 figures exceeds ten, place the exceſs under the line 


as before, and for every ten that it ſo exceeds, 
Y keep one in mind to be added to the next Rank. 
2: Example, 3084 being given to be | 
YZ multiplyed by 36, the work will ſtand 3084. 

thus; for 6 times 4 being 24, I write ___ 36 

' 4 unider the line, and reſerve 2 in mind 18504 

for the two tens, then I ſay 6 times 8 9252 

is 48, unto which jt I add 2 kept in "111024 
ZZ mind, the whole is 50, wherefore ſub- 

| ſcribingo in the next rank under the line (o be- 

cauſe there is no exceſs of 50 above 5. tens) I re- 
ſerve 5 in mind for the 5 tens5 again, I ſay 6 times 
| ED /  nothiog 


v + 0w as (DB Www = jw } I Yo a * 


_— 
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nothing is nothing, to which adding 5 that I kept 
- In mind, the whole wilt be bur 5, which I likewiſe 
ſubſcribe under the line in the next rank ; again, 6 


times 3 is 18, which (in regard 3 is the laſt figure | 
of the multipticand) I write wholly down, ſo that * 
the particular product ariling from the multiply. 2 
ing figure 6 is:18504 : in like manner proceeding '# 
with the multiplying figure 3, the particular pro- | 
duct ariling will be 9252. Laſtly, theſe ſeveral | 
products being plzced in dne order, and added to. 7 
gether (after the manner of the 3th. Rule of this 3 
Chapter) will give x11024, which is the total | 
product ariſing from the multiplicf- | 

5073 tion of 3084 by 36, and the operation 
256 will ſtand as in the Margent. After the 7 
30438 ſame manner if 5073 be given to be 
25365 multiplied by 256, the product will be F. 
10146- found to be 125868$,and the operation 


"1298688 will ſtand as youſee in the Example. 


| X, When the two numbers given to | 
be multiplyed, do one or both of them end with a | 
Cypher or Cypherstowards the right hand, mul- | 
riply the ſignificant 6gures in: both numbers, one | 
by the other, negleting ſuch Cyphers, and when Z? 
the multiplication of the (ignificant figures is fint- | 
ſhed, annex on the right hand of che number pro- 2 
duced by the multiplication, the Cy- | 

43100 pher or Cyphers with which one or | 


15000 both of the numbers-firſt given did end, 
216 © fo will the whole give you the true 
product demanded : Example, 43100 

———— being given to be multiplied by 15006 
646500000 |. product will be found to be 
646500000, for omitting the Cyphers which ſtand 

Fo o&& uh "im 


- pos. pegs: my IJ 
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ept {W" the laſt places. tawards the right hand as well in 

iſe Ee multiplicand..as the multiplicator, I multiply 
, 6 Wbe ſignificant figures 431, by the figures 15 (ac- 
ire Meording-to former rules) ſo there will ariſe 6465, 
har &o which annexing on the right hand all the Cy- 
ly. _PÞers before omitted, the true product will be 
ng $465 500000. : more Examples hereof are theſe 
o. Wollowing. 


-= 9 43125 5103009 

"7 RL oy 

al MF. - 275025 25549 

PI J 43125 __ IO216 

2n | 64687500 5108 

he i 638500000 

be : : : 
be & . XI, When, in the multiplicator, Cyphers are 


Fincluded between lignificant Ggures, multiply by 
Frhe ſaid ſignificant figures, neglecting fuch Cy- 
Z phers or Cypher, but obſerve diligently to ſet the 
particular products of the ſignificant figures in 
= their due places, according to.the 8th.rule of this 
2 Chapter. $0 if 56324 be given to be 

2 multjplied by 20006, I firſt multi- 56324 
} ply.* whole multiplicand 56324 ___ ___ 20006 


— ——  —— 


y. 6, and. place the product orderly 337944 
rr FN UE then paſſing 112648 

over the three Cyphers, I multiply "7736817044 
56324 by 2, and Glace 8 (hich ©; 21305910066 
the firſt.exceſs, of this particular product) direce- 
ly under the, multiplying figute 2, and the reſt in 
their order, ſo at laſt the true product will. be 
found to be 1126817944, and the work will itard 
as you ſce inthe Example, _ 


' More 
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More Examples hereof are theſe that follow., 
23765 

MOVE 5-1 

47539 
71295 

23765 _._- 

244827030 


Nete, That one of- the principal caxtions to be 
obſerved in Multiplication, is the-due placing of Þ 
the particular produQRts ariling by- each multiply- 7 
ing figure, and that may be performed either by ta- 
king care to place the firſt figure or Cypher which | 
ariſeth in each produ& under the reſpective mul- *? 
tiplying figure 5 or atleaſt the firſt place ariſing 
in the ſecond produ&t muſt ſtand, under the ſecond # 
place of the firſt produ@, and the firſt place of the 5 
third particular prodp& ynder the third place of ! 
the firſt, &c. 6 $2 L 

XII, When a number is given to be multiplied ; 
by a number that conliſts of 1 (or an unit) in the # 
firſt place towards the left hand, and a Cypher or | 
Cyphers on the right hand of ſuch unit (ſuch are | 
10, 100, 7000, 10000,&c, the multiplication is per- # 
formed by annexing the Cypher or Cyphers of the | 
multiplicator at the end (to.wit on the. right hand) 
of the multiplicand; fo if 326 be given to be mul- 
tiplied by 10, the' produ@ is 3260; "if by 100, the 
produR is 32600 , if by 1000, | the. produe is 
326000, in like manner if 170 be multiplied by 10 
the produ3 is 1700, if by 100, 17000,&c. | 

. X[1I, When more numbers than 
Continnll two are given to be multiplied one by 


M lti ti _ . 4 o C's ie . 
ti, E the other, that kind of Multiplication 
OP Is: 
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"Zpumber given (if there be ſo many) and in that or- 
"Mer till every one of the given 


ewple, If 4, 18, an 
Fen to be multiplyed continu- . 
Sly, firſt 18 multiplyed by 4. ++ 
Pprodiceth 72, which multiplied —- 
Sy 22 (the third number) pro- 17584 Prod.2 
duceth 1584, the laſt produ& or number required; 
ecthe work inthe Margent, The proof of Multi- 
plication is by Diviſion as will appear by the nexc 


K. 


of * 


is called Continyual, and is thus'/performed,Y:z.firlt 
nultiply any two of the numbers given one by the 
pther, then multiply the produtt by another of the 
umbers given, and this produ& by the fourth 


-FHumbers hath'been made a Mul- 18 

*Fiplicator, ſo thelaſt produt is 4. 

She true product 4 pon Ex- 72 p prod. 1] 
22 were gl» 22 F 


144. 
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CHAP. VI. 


Diviſfon by whole numbers. 


Iviſion is that by which we diſcover, how _ 
often onenumber is contained in another, - 
or (which is the ſame) it ſheweth how to divide a 
number propounded into as many equal parts as 
you pleaſe. | | 

Il. In Diviſion there are always three remark- 
able numbers which are commonly called by theſe 
_ names, the Dividend, the Diviſor, and the Quotient. 
111. The Dividend is the number given to be di. 
Yided into equal parts, 


D I). The 


1V. The Diviſoris the number by which the di- 
vidend is to be divided 5 that is, itis the nymber 
which declareth into how many equal parts the di. 
vidend muſt be divided. 


Y. The Quotient is the number ariſing from the | 
diviſion, and ſheweth one of the equal parts requ1- | 
red: ſo if 15 were given to be divided by 5, or | 


into 5 equal parts, the number ariſing, or one of 
the equal qarts will be 3, for 5'is found three 
times in 15 : And here 15'is the Dividexd, 5 the 
Dwiiſor, and 3 the Zwnetient. MESS 
Diviſion by a VI. Diviſion being the hardeſt lef- 
ſingle Figure, ſon in Arithmetick, muſt be heedfull 

| intended by the Learner, for whoſe 
eaſe I ſhall uſe my utmoſt endeayours to make'the 


way ſmooth by Rules and Exainples, _—_— , 
4 


with the ealielt firſt, which will be in that ca 


when the Diviſor conlifts of one figure only , for i. 
example, Let it be required to divide 192 by 8,or | 
I92 pounds into 8 equal parts or ſhares ; here | 
192 1s the Dividend, $ is 'the Diviſor and the 2vo- i 


tiene or one of the equal parts is ſought. 


VII. Place a crooked line at each end of the | 
Dividend, that en the left hand ſerving for the | 
place of the Divi/or, and that on the right for the | 
Lwotient , then if the Djviſor be a ſingle figure, | 
ſubſcribe a point under the firſt figure of the Dz. | 


videna towards the left hand, if ſuch firſt figure 
be either equal unto, or greater than the Divi/or, 


bur if ſuch firſt Egure be leſs than the | | : 


ptrov us Divi- Dzv4ſor, put a point" under the next 
pen place of the Dividexd ; which number 
8) 192 ( {o diſtinguiſhed by the. point may be 
- Called the Diviaxal; ſo inthe example. 

F Siven 
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piven in the 6 Rule, 192 being the Dividend, and 
B the Divi/ſor, I ſubſcribe a point under 9,not un- 
der 1, becauſe ir is leſs than the Divi/ſer. This done 
the Dividzal, or number whereof the queſtion muſt 
de asked, is 19% | 94; 

VIII, Having thus prepated the humbers, ask - 
how often the Diviſor is contained in the Dividgal, 
nd write the number which anſwers the queſtion 
nthe 2nuctient, then multiply the Diviſor by the 

umber placed in the Qwoient, and ſubſcribe the 


SÞrodut underneath the Dividual, Laſtly, having 


{rawn aline_ under the produc, ſubtrat it from 
he Dividzal and ſubſcribe the remainder orderly 
anderneath the line : So demanding , 

ow many times the Diwifor 8 is found 8) 192 (2 


In the Dividnal 19, the anſwer is two 16 
ines, wherefore I write 2 in the £2-o- "*, 


ent, then multiplying the Divi/or 8 
dy 2 (the number placed in the ,Zwotient ) the pro- 
ludt is 16, which I ſubſcribe orderly under the Ds. 
idual 19, and aftera line is drawn underneath the 


product 16, I ſubtract ir from the Dividyal 19, and 
Place the remainder 3 underneath the line, 


IX, Put another point under the next place of 
| Dividend towards the tight. hand, and bring 
down the Figure or Cypher ſtanding in that place 
d the remainder 5 that is, ſer it next after it, ſo 
the whole will be a new Divides! : Thus a point 


being. placed under 2 which ſtands in _ 


the next place of the Dividend, I write 8) 192 (2. 
2 next after (to wit, on the right hand 16 

of) the remainder 3, ſo is 32 a new: 
Dividual , or nutaber whereof the @.  "- | 
cond queſtion muſt be asked, & rhe work will card 
as you ſee iri the example. ; D2 XA 
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X. Anew Dividual being ſet apart, renew the 
queſtion and proceed according to the 8th. Rule 
of this Chapter. Thus demandinghow often the 
Dz21i/or 8 is found in the Dividaual 32, the anſwer 
1s four times, wherefore I write 4 inthe Quotient, 
then multiplying the D/vi/or $ by four (the figure 
$) 192 (2 4 laſt placed in the Luctient) the produ& 

_ is 32, which 1 fabſcribe under the Di. 
—— vidaal 2, and after a line is drawn 

underneath, I ſubtra& the produe 32 

— 32 ___ from the Dividual 32, and there being 
O no remainder I ſubſcribe o under the 

line, ſo the whole work being finiſhr, the 2uetient 
1s found to be 24, and the operation ſtands as you 


ſee in the Example , wherefore I. conclude, 


if . 192 pounds be equally divided amongſt 8 per- 


ſons, 'the ſhare of each perſon will be 24. pounds. | 
A ſecond Example, Let it be required to divide 


936 pounds into 9 equal parts, having diſtinguiſh- 


ed the firſt Dividual by a point (according to the: 


7:b, Rule of this Chapter) I demand how ofren| 
9) 936 (x be Diviſor 9 is found inthe Dividua) 


. 9, and finding it once contained in it, 
a L write 1 in the 2notient, then multi-? 


- plying the Diwiſor 9 by 1, the produd} 
' is'9, which I ſubtcribe under the Diviaual g, after 


this, a line being drawn under the'produ& 9, 1 
ſubrtra& ir from the Dividual 9, and there being] 
no remainder, [ place © underneath the line, as 
you fee tn the Example. 

Again, placing a point under 3 which ſtands in 


'6 (10 Fe next place of the Div;dend, 1 tran- 
9) 936(  ſeribethe ſaid 3 next after the rematn- 
9 x der ©, for anew Dividaal, then asking 
03 | Row 
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how often the Dibi/or 9 is contained in the Divi- 


_ dual 3, and not finding it once contained therein, 
= I write © in the' 2 notient, and now becauſe the 
= produ&t which ought to ariſe from the Multipli- 


cation of the Divi/or by o (the Cypher. la.placed 
inthe 2zotient) amounts to ©, the Divjaal 3,out 
of which that pxpduRt ſhould have been ſubtraRed, 
remains the ſame without alteration ; wherefore 
after a point js ſubſcribed under 6 the next ptace 


Dividual 3, ſo there will be.a new 9) 936 (104 
Di;videal, tO wit, '365 then deman- EIT; 
ding how often the Divifor g. is” 758" 
found in the Divianal 36, the anſwer 26- 

v11l be 4 times, wherefore I place Ig 
4 in the tient, and multiplying | 
he Divi/or 9 by/4, the product is 36, which Iſub- 
Fcribe under, and ſubtract from the Divzdual 36, 
ſo the remainder is ©, thus the whole work heing 
finifht, rhe Zvotient is found to' be 104, as you ſee 
Tin the Example, wherefore I conclude if 9367. 
be divided equally amongſt '9 perſons, the ſhare of 
Wcach will be 104 / In like manner if 29616; 'be 
Zdivided by 7 the Patient will be4230g, | 
The whole work of Diviſion is 7he ſub/ance of 
briefly contained in this following 4#vi/ien by what 
Verlſe. | method ſoever, 
Dic quot, multiplica, ſubduc, traniferque ſecandum, 
> Ocrthus, G & | 

4 Firſt you muſt ach how oft, in Yuotient anſwer mike ; 
Then multiply, ſabtra#,'a new Dividual take. © 


_ XI. When in the Divilion the _;.,;pendigus 
"WH D:vi/or conliſts of a ſingle Figure way of dividing 
"- Wonely, the 2uctient may be written” iy « ſingle figures * 
a "> D3 down, 


42 
down, and all the operation performed in mind, 
without writing down any part thereof, fo 82506 
being given to be halfed or divided into two e- 


ual parts, the work will be | 
2 ) 82506 ( 41253 thus, The Diviſer 2 is found | 


in$, four times, in 2, once; in5, twice 5 and 
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there will remain 1, which 1 being ſuppoſed to | 


ſtand before the Cypher makes 10, thenI ſay 2 is ? 
found in 10 five times; and laſt of all in 6 three # 
times ; ſo that the true 2zotient or one half of the Þ 


given number $2506 is found to be 41253. 


In like manner if $2506 be given to be divided | 
by 3 or into 3 equal parts, the | 
work will be thus, the diviſor 3 | 


3) $2506 (27502 


is found in $ twice & there will remain 2, which 2 
being ſuppoſed to ſtand before(to' wit, on the left 
hand of )the following 2 makes 22, then I ſay 3 is 
found in 22,7 times5 in 15, 5 times, in o not at all, 


and laſtly in 6, twice; ſo that the true quotient or 2 
one of the 3 equa] parts required is 27502. After { 


the ſame manner may diviſion be wrought by any 
ſingle figure, without much charge to the memory, 
A Nete,coacerning the Note, here the Learner may ask 
remainder after the what ſhall be done with the Jaſt 


no 
NS. 1x 2» 
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Diviſien is ended, if remainder, if any happen, when 
I the Diviſion is finithed? For a full ? 
anſwer to this, I refer the Reader to the Note in Þ? 
tle fifth Rule of the ſeventh Chapter 3 yer I ſhall here 5 


propound an example where the ſaid caſe happens, 
viz.Letit be required to divide 351 by 8, or 351 
pexnds equally amongſt 8 perſans , now if the opera- 
tion be proſecuted according to. the 

7 former rules, the 2netient will be 

$) 351 (43 found to be 43, and atter the D:viſon 
1s 
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is finiſhe there will remain 7, that 1s, each perſon 
mutt have 43 pounds and there will be an overplus 
of 7 pounds, which muſt be alſo divided equaliy a- 
mong the 8perſons, but that cannot be done ill 
the 7 pounds be reduced into ſhillings, and then 
thoſe thillings muſt be divided by 8 to give every 
perſon his due ſhare of the ſhillings contained in 
the ſaid 7 pounds 3 again, if there yet remain any 
ſurpluſage of ſhillings, they muſt be reduced to 
pence, which muſt alſo be divided by 8 to give e- 
very perſon his due ſhare of pence, ſo that when 
this queſtion is fully anſwered each perſons ſhare 
will appear to be 43 /. —17 s. —64. But how the 
before mentioned Red«#:1oz» is performed will be 
made manifeſt in the fifth rule of the next Chapter. 

XII. When the diviſor conlilts of 7;z;/0, by :we 
two,three,or how many places ſoever or more fgures, 
the operation is more difficult than #>* #»/t and ea- 
the former, but depends upon the ſame JTEIned. 
grounds, and therefore the learner being well 
vers'd in the preceding method of dividing by alin. 
gle figure, will the more readily underſtand theſe 
that follow, which are two, whereof the firſt is the 
ealter, but the Jatter more expeditious, and thar 
which indeed 1s principally to be aimed at : For an 
example of the former, let it be required to divide 
4112772 by 708, or (which is the ſame) to divide 
4112772 into 708 equal parts, 

Firſt, a Table is to be made to ſhew at firſt ſight 
any 4«/tiple or product of the Diviſor, it being ta- 
ken twice, thrice, or any. number of times under 
ten, ſo having firſt written down the Divi/or it 
ſelf 708, and drawn a line on the right hand there- 
of, Iplace 1 onthe right hand of the line direQly 

| D4 again 
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The Diviſor. 508(1 againſt the Diviſor ; then un- 
* £1416|3 derneath the Dzviſor 708 1 ſub- 
2124|3 ſcribe the double' thereof 
2832/4 which 1s. 1416, and place the 
354c|5 figure 2 directly againſt the 
| 4248/6 ſaid double, to wit, on the 0- 
| 4950/7 ther (ide of the line. 'Again 
5656418 adding 1416(to wit the dou- 
lg ble ot the Diviſor) to the Divi- 
(+ - * foritſelf708, the ſum is 2124 
for the triple of the Diviſer, 
this triple I ſubſcribeunder ,;the double: and place 
3 on the other lide of the line right againſt the tri. 
ple; Again adding 2124 (the triple of the Diviſor) 
to the Diviſor 708 I find 2832, for the quadruple 
of the Diviſor, which quadruple I ſubſcribe under 
the triple, and proceeding in like manner, at laſt 
the Table is finiſhr, which readily ſhews the Divi- 
for, with the duple, triple, quadruple, quintuple, (ex 
tnple, ſeptuple, oftuple, and nontuple of the Diviſor. - 
. Nowfora proof of the- ſaid Table, adding the 
laſt number thereof to wit 6372 (which was found 
to be-nine times the ' Nzviſor) ro the Diviſor 708 I 
fndthe ſum to be 7080 which (by the 12th,Rule 
of the fifth chap, )is evidently ten times the Diviſor, 
wherefore I conclinde that the Table is true,in re- 
gard that-the laſt number thereof is derived from 
all the ſuperiour numbers, ' - — | 
+ The Fable of Multiples or Products of the Dzvi- 
for being thus' prepared, write down the dividend 
on the right hand of the Diviſor, then diſtinguiſh 
by a point ſo many of the formoſt places of the 4;- 
videza towards the left hand as are either equal-in 
value (being conlidered apart) to the Diwifer, or 


6 
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| yet come neareſt ro the 14162 3549 
| value thereof, thus I 2124 —=* 
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which being greater 708[1 ) 4112772 ( 5809 


ſubſcribe a point under 2832/4, $727 


4 2,thereby ſerting apart 35403 $664 
2 4112, being the fewelt 42486 
2 of the formoſt places 49567 6372 

'2 which will contain the 5664.8 6372 

\Z Diviſor 708, ſ0 154112 637219 O 

2 the diviazal, ( or num- 

2 ber whereof the firſt queſtion muſt be asked ) then 
+; demanding how often the Diviſor 708 is contained 
"7 in the dividzual 4112, the anſwer will be found by 
”Z the Tableto be five times, for looking in the Table 
27 Icannot find the 4ividzal exactly, butI ſee that 6 
2 times the Diviſor is the next preater than the divi- 
2? azal4112, and five times is the next leſſer ; where- 


fore | write 5 1in the quotient and the number in 
the Table which ſtands againft5, to wit, 35401 
ſubſcribe under the dividsa! 4u2 , then having 
drawn a line underneath, I ſubtra&t 3540 (which 
is five times the Dzviſor ) from the dividual 4112, 
and ſubſcribe the remainder 572 underneath the 
line , that done, I put a point under the next place 
of the dividend towards the right hand , and be- 
cauſe the figure 7 ſtands in that place, I tranſcribe 
7 next after the remainder 572, ſo there is 5727 
for a new, dividual, : 

Then demanding how often the Diviſor 708 is 
contained in the diviazal 57427, the anſwer will be 
found. by the Table to be $8 times, for looking in 
the Table 1 find thatg times the Diviſor is the next 
greater, but $8 times is the next leſfler than the «i- 
vides! , VAI wrice 3 10 the INE, and 

| | | | re 
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the number in the Table which ſtands againſt 8, to 
wit, 5664. I ſubſcribe under, and ſubtra& from the 
dividual 5727 , placing the remainder 63 under- 
neath the line. 


Again, I put a point under the next place of the 
diviaend, where I find the figure 7, and therefore 
tranſcribing 7 next after the remainder 63, the 


new dividual will be 637 ;, then demanding how of- 
ten the Diwi/or 708 is contain'd in the dividzal 63 .; 


and not finding it once contain'd therein, I write _ 


© inthe quotient, and ſince in this caſe ( thar is, 


when a_cypher anſwers the queſtion ) the dividyal | 
remains the ſame without alteration, the figure or | 
Cypher ſtanding in the next place of the dividend is 
£0 be tranſcribed after the dividual for.a new divi- + 
anal, ſo writing 2 next after 637, the new dividual 


15s 6372, Wherefore demanding how often the Di- 


viſor 708 15 contain'd in 6372 , I find by the Table | 


it is contain'd init 9 times , wherefore writing 9 
in the wuotiext , and placing the number which 
ſtands againſt 9 in the Table, to wit , 6373 under 
the diviaual 6372, and ſubrraQing it from the d5vi- 
azal there will remain o. Wherefore I conclude 
if 4112772 be divided by 708, or into 708 equal 
parts , the true Pwotiext or one of the equal parts 


Po OS 
"2. Þ n | n 11K 
I — . SOIDG{ 108, 20304 be divided by 
& | 758214 Nw 188, that is into 188 
2 4 9495 1504 equal parts, the q#o- 
"KS: : tient ariling or one 
& | 13167 1504 of thoſe equal parts 
oY 1504|8 O will be 108, and the 
VE , 1692 {9g operation will ſtand 
= [ as you fee, The 
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The preceding method of Diviſion by the !iclp 
of a Table of the Multiples or Products of the Di- 
viſor, as it is moſt ealie, ſo in ſome Caſes, n-imely, 
where the Diviſor is great, and a 2worient of many 
places is required , as in calculating Tables of [te- 
reſt, Aſtronomical Tables, and ſuch like )ir excells all 
other wayes of Diviſion, both in reſpe& of certain- 
ty and expedition , but for common practice it 1s 
t00 tedious, and therefore I ſhall proceed to the 
choiceſt praRical method. 

XI1T. I now come to the laſt and principal method of 
Diviſion, when the Diviſor conſiſts T4, 1,mter and cho 
of many places , which to ſuch as have ceft yragtical method 
the T able of Multiplication by heart of Diviſion,when th 
will not be difficult , for example, Diviſor conſiſts of 
let 56304 be a number given ro Pa"7 places. 
be divided by 184, that is, into 184 equal parts, 
and _ Luotient or one of the equal parts is re. 

uired, _ 
1 Firft, diſtinguiſh by a point (as before) ſo many 
of the formoſt places of the dividezd towards the 
lefr hand as are either equal in value ( when the 
are conlider'd apart) to the Dizz/or, or elſe whic 
being greater, yet come neareſt unto ir, thus T 
ſubſcribe a point under the figure 3, thereby ſet- 
ting apart 563, being the feweſt of the formoſt 
places which will contain the Divz- 2 G 
for, ſo is 563 the dividual, or num- 184) 5 304( 
ber whereof the firſtqueftion mult be asked. Ha- 
ving thus prepar'd the numbers, I demand how of- 
ten the Diwifor 184 is contained in the drvidual 563, 
and ſince to anſwer this queſtion and ſuch like, 
there is a neceſlity of tryal, it will be requilite tq 
ſhew how this tryal may fitly be made; firtt, mo 
| | fore 


48 Diviſun Pook T. 
fore compare the number of places, in the diwianal, 
with the number of places in the Diviſor, and 
when the number of places is the ſame in both, ler 
it be asked how often the firſt or extream b6gure of 
the Divi/or towards the left hand is contained in 
the firſt figure of the diviazal towards the ſame 
hand ; ſo here demanding how often 1 is contat- 
neding5, the anſwer is 5 times, whence I infer 
that the Divi/or 184.15 not contained oftner than 5 
times in the diviazal 563 ( for 6 times 184. is mani- 
feſtly greater than 563 ) but whether it be conta1- 
ned 5 times in 1t or not, examination muſ? be 
made either by multiplying (in ſome by-place) the 
Diviſor 184 by the ſaid 5 , and comparing the pro- 
duc with the dividual 563 , or elſe thus, ſaying 5 
times 1 (to wit the 1 in the Di2#(@r , is contained 
ing, to wit, the firſt figure of the divitzal 563, 5 
times, but then 8, the following figure of the Divi- 
ſor, cannot be found 5 times in 6, the following fi- 
Sure of the diviaend, and conſequently the Diviſor 
184 is not contained 5 times in the aividzal 563, 
wherefore I make another tryal to ſee whether it 
may be contained 4 times in it ornot; ſaying 4. 
times 1154, which is found in 5, and there will re- 
main 1, but then 4 times 8 which 1s 32 cannot be 
had in 16, ( for the 1 before remaining being ſup- 
poſed to ſtand before 6 maketh 16) hence I con» 
clude again, that the Diviſor 184. is not contained 
4 times in the dividazal 563, wherefore I make ano- 
ther cryal to ſee whether ic may be contained 3 
times 1n it or not, ſaying 3 times 1 is 3, which 1s 
fopndin 5, and there will remain 2, again, 3 times 

8 1s 24, which 15 found in 26, ( for the 2 before re- 

ma3jning being ſuppoſed to ſtand before the 6 in 

| Ds L the 
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the dividzal makes 26 )and there will remain 2 : laſt- 
ly, 3 times 4 is 12, which is likewiſe found in 23, 
(tor the 2 remaining being ſuppoſed to ſtand before 
the 3 in the dividual makes 23 ) whereby I ſee that 
the Diviſor 184 is contained 3 times in the dividual 
563, wherefore I write 3 in the Lxzotieut, and 


proceeding according to the 8th, Rule of this Chap- 


ter. I multiply the Diviſor 184 by 3 184) 56304 (3, 
(the figure placed in the Zuotient ) ; 
ſo the Prodatt is 552, which I ſub. 552 
ſcribe orderly underneath the aiv1- II 
dal 563, then having drawn a line underneath thE 
ſaid Prod», I ſubtract it from the a1vidyual, and ſub? 
{cribe the remainder which is 11 under the line. 
Again, according to the.9th. Ry/e of this Chap- 
ter, I bring down o which ſtands in the next place 
of the dividend, to the remainder 11, ſo there is 110 
for a new dividual, then demanding how often the 
Diwvifor 184. is found in the aiviaual 110, and not 
finding it once contained in it, I write © in the 
Lwotient 3 ( which is to be done as often as the que- 
ſion is anſwered by nothing ) now becauſe the 
Proautt ariling from the multiplication of the Di- 
ſor by o, (the Cypher laſt placed in the Dmotient ) 
amounts to ©, the azviaual 110 _g 
out of which that Prod ſhould **#2 59394 ( 396 


be ſubtracted, remains the ſame 552 
without alteration 5 wherefore TT o- 
after a point is ſubſcribed un- "_P 
der 4 the following place of the —— 
© 


aividexzd,T annex 4. to the laſt a:- 
vidual 110, ſo there will te a new divianal, to 
wit,1104, and here the queſtion at large is to know 
bow Often 184 is found in 1194, bur to leffen' 

| . the. 
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thetryal , becauſe the dividxa! confiſts of one place 
more than is in the Diviſor , it muſt be asked how 
often the firſt figure of the Divi/or on the left hand 
Is contained in the two formoſt places of the aivs- 
dual towards the left hand, viz. Idemand how of- 
ten 11s contained in 11, and although it may be 
had 11 times, yet I need never begin the tryal a- 
bove 9 times, therefore I make tryal with 9, ſay- 
ing 9 times xis9, which is found in 11, and there 
will remain2 ; but then 9 times 8 which is 72 can- 
not be found in 20, (20 becauſe the 2 rema1- 
ning being ſuppoſed to ſtand before © in the divi- 
anal makes 20 ) therefore I make tryal with 8, ſay- 
ing 8 times 1 is 8, which is found in 11, and 
there will remain 3, but then $ times 8 cannot be 
had in 30, ( 30 becauſe the 3 remaining being ſup- 
poſed to ſtand before the o or Cypher makes 30) 
therefore I make tryal with 7, ſaying 7 times 1 is 
7, Wwhichis found in 11 , and there will remain 4 ; 
bur then 7 times $ cannot be had in4o, therefore 
I make tryal with 6, ſaying 6 times 1 is 6, which 
is found in 11,and there will remain 5, alſo 6 times 
81548, which is found in 50, and there will remain 
2; laſtly, 6 times 4 is 24 , which is found in 24, 
whereby at length 1 ſee that the Diviſer 184. is 
contained 6 times in the dividual 1104. , wherefore 
I write 6 in the 2witient , and proceeding accor- 
ding to the 8th, Rxle of this Chapter, I multiply the 
Diviſor 184 by 6 ( the figure laſt placed in the 2xo- 
rient ) ſo the Produf is 1104, which being ſubſcribed 
under and ſubtrated from the diz:a#u4/ 1104 , the 
Remainderiso, fo at laſt I conclude that the 2xo- 
tient ſought is 306. | 

Note, if the figure aſſumed for the rients 
10|ds 


+ 
; 
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holds\ good upon tryal as aforeſaid , by two or 
three of the formoſt places of the dividsual, it will 


2 for the moſt part hold throughout the dividual, but 


Z this muſt be a perpetual Rule, that whenſoever the 


5 be” E = 5 4 
PRI * IDEN INS OT 
AEDs A 
ro et RS Te, Ie; 


** Proaxt of the multiplication of the Divi/er by the 
= figure placed in the xotiext , happens to be grea- 
| ter than the aiviaual from which it ought to be 
| ſubtracted , ſuch Proda# muſt be ſtruck out of 
=Z the work , and alefler figure is to be placed in 
= the Quotient, 


For a ſecond Example,let it be required to divide 


® 15114220 by 2987, or into 2987 equal parts. 


Firſt, the Diviſor 2987 being greater than 1517, 
(to wir, the four formoſt places of the Dividend ) I 


2 ſeta point under 4, thereby ſetting apart 15114- 
2 for a Diviaxat, then becauſe the Dividnal conſiits of 
2 one place more than the D:- x 

7 viſor, I ask how often 2 ( the 2987 ) 15114220 (5 
2 firſt figure of the Diviſor to- 

Z wards the left hand ) is con- —————— 
* tained in 15 (the two for- : of 
7 moſt places of the dividual) and finding the anſwer 
2} robe7 times, I infer thence that the Diviſor 2987 
Z cannot be contained more than 7 times 1n the Ate 
7 vidual 15114, but whether it will be contained 7 


14935 


—Y 


times in it or not, examination muſt be made , el- 
ther by multiplying 2987 by 7, and comparing the 
ProduR with the dividaal 15114, or elſe by the 
manner of tryal before delivered in the laſt Ex- 
ample, ſo at length it will be diſcovered , that the 
Divi(or 2987 will not be found above 5 times in the 
dividual 15114 , wherefore ( according to the 8th. 
Rule of this Chapter ) writing 5 in the Quotient, 
and multiplying 2987 by 5 , 1 ſubſcribe rhe _—_ 
us 


o2 


the dividual 15114 , then drawing a line under- 


neath the ſaid Produ&t, and ſubtracting it from X 


Diviſion Book 1T, 
du& of that muſtiplication which is 14935, under 


the dividual 15114, I ſubſcribe the Remainder 179 | 


under the line. 


Again, C according to the 9th. Rule of this Chap- 
2987 ) 15114220( 50 #71 bring down 2,the next 


place of the Dividend, ro 
14935 the ſaid Remainder 179, 
1792 ſo the new Dividual will 


be 1792, that done , asking how often the Dzviſor \ 


2987 is contained in the aividnal I792 , and not 
finding it once contained 1N it, I write o1n the 
Quotient, and here becauſe the queſtion is anſwer- 
edbyo, the next place of the aiviaevd, to wit 2, 

is to be brought down 


2987 ) 15114229 C5060 ro the dividual 1792, ſo i 
8 the new aiviazal 1s 7 
993 —— 17922. Then renewing | 


_ the queſtion , and pro- 
f—_ ceeding as before, 2t 
OO length che Diviſion be- 


ing finiſht , the Quotient will be found 5060 ex- 
atly, without any Remainder ; but if any Re- 
mainder had hapned after the ſubtraction of the 
Jaſt Produ&t, it muſt have been proſecuted accor. 
ding to the directions before given in the example 
at the latter end of the 11th. Rule of this Chapter, 

In like manner if 1208939550 be divided by 
19999, or into 19999 equal parts , the quotient, 
or one of thoſe equal parts will be found 60450, 
and the Work will tand as here you ſee, 


This 
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This latter me- 

= thod of Divilion is 19999) 1208939550 (60450 
3 to be prefer'd be _ 119994 

= fore any of the 89995 
. X common wayes of | 6 
Foſ 

7 1ng out 07 Figures, 99995 

2 where the ſteps of er 

2* the Diviſion are 


2 ſo confounded, (beſides the burden upon the me- 


mory by a promiſcuous Multiplication and Divi- 
ſion,) that if any errour happen, it can hardly be 


Z corrected without beginning the work anew ; But 


Z in the way before explained, the particular Mul- 
SZ tiplications, Subtra&ions, and Remainders,which 


3 Diviton, ſo many places there muſt 
2 be in the Quotient (which may be d1- 
YZ ſcovered by the number of Points ,z, 5,.;..:; 


F belong to every figure of the Quotient, are ſo di- 
EZ ſtiatlyand clearly expreſt, that ifan errour hap- 
2 pen, the work may ealily be reformed, 


XIV. $o often as the Queſtion is repeated in 


How the num- 
ber of places in 


placed under the Dividend) and ſo ma- may be diſco- 


{ ny times is one and the ſame kind of we#ed: 


operation repeated, the ſubſtance whereof is con- 
tained inthe Verſe before mentioned at the end 


'7 of the 10th Rwle of this Chapter. 


XV. When the Diviſer conliſts of 1 or an unit 
in the. extream place towards the left 1.,y.n931; 
hand, and nothing but Cyphers to- way of dini- 
wards the right, the divition is per- ng 5y 10, 


| 8 . . | I A, 
| formed by cutting off with aline ſo '991900:T0 


! many places of the Dividerd towards the "right 
| band as the Diwi/or hath Cyphers , ſo the Ggures 
. : L 


which 


54. Drviſun. Book ]. | 


which ſtand on the left hand of the line give the f 


uotient, and thoſe cut off to the right (if the 


c 


be ſignificant figures) are to be proceeded with | 


4 


as a ſurpluſage or overplus remaining, according |! 
tothe Note at the end of the __ Rule of this 2 
Chapter. $0 if 4720 /,were gi- * 

10) 4721 0(472 os be divided rounheul, I 
100) 47 | 20 (47 —_— . ow; o_ 3 
; of each would be 472 /. alſo it 2 

000 ] 44.720 (4 the ſaid 4720 /. were to be di- 3 
vided equally amongſt 100 perſons, the ſhare of 5 
each would be 47/1. and there would be a ſurplu- |? 
ſage 'or remainder of 20. to be alſo ſubdivided | 
amongſt them, after the ſaid 20/7. are converted |! 
into ſhillings, according to the fifth Rxle of the | } 
next Chapter. Laſtly, it the ſaid 4720 /.were to be |} 
divided amongſt 1000 perſons, the ſhare of each |} 
would be 47. and there would be a remainder of # 


7201. to be alſo divided as aforeſaid, See the ? 


torm of the Work in the AMargent. 


XVI. When the D#ivi/or conliſts of any ſjgnifi- F: 
: cant figure or hpures in the firtt or k 
iroiner Cem- formolt place or places towards the | 


pendinum in 
T iviſtons : | 
or Cyphers towards the right, cut off | 


by 2 line ſo many places of the Dividexd towards 
the right hand as the Diviſor hath cyphers towards |? 
the right; then divide the figures of the Divided |! 
which ſtand on the left hand of the line, by the } 
figures in the Divi/or which remain when the ſaid Þ' 
Cypher or Cyphers are omitted, remembring after | 
the diviſion is finiſhed, to write-down next after Þ 


the laſt remainder the places of the Dividend which 


were firſt cut off : So if 36732 were given to be 
| : divided 


left hand, and nothing but a Cypher |? 


; 
£4 
4 
i; 
7 
Y 
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divided by 2@, the Quotient will be 1836, and 
there will remain 12, viz, if you cut off one place 
from the D;vidend towards the right hand (becauſe 
the Div;/or ends with one Cypher) and then di. 
_ the re, to wit, 3673 , 

y 2 (according to the 11th. | a 
Rule of this Chapter) there 212 3673 [2 (1836 
will ariſe in the Quotient 1836, and the Jaſt re- 
mainder after ſuch divilion is finiſht will be x,unto 
which if 2 {the figure firſt cut off from the Divi- 
adend) be annexed, the total remainder is 12. 

In like manner if 7456787 were given to be di. 
vided by 304000, the Quoticnt will be 24, and 
there will remain 160787 ; viz. If you cut off 3 
places from the Dividend towards the right hand 


3, Poaces pecauſe.the 304] 000) 74561787 (24 


Cypher< and chen di- ___ 608 

vide 7456 by 304, 1376 

there will ariſe in the 1216 Ip 
Quotient 24, and the 1607 87 


lait remainder after | 
ſuch divilion is finiſht, will be 160, :unto which if 
787 (the places firſt cur off from the Dividezd) be 
annexed, the total remainder or ſurpluſage is 
160787, which is to be proceeded with as-is dire- 
Cted inthe Note at the latter end of the eleventh 

Rule of this Chaprer. ; 

. XVII, Diviſion and Multiplication do inter- 
changeably prove one another >; for 
Theproefs in Diviſion if you multiply the Divi- 

uitipitcation . . 
at ſor by the Quotient, the Produd@ will 
e equal to the Dividexd : So inthe 
Example of the 13th Ruje of this Chaprer ; if mw 
Wo, Þ A 232 ON: 
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the Div;/or be multiplyed by 306 the Quotient, the | 
Produ& is 56304, which is the ſame with the Di- 7 
vidend 5, but when after the whole Diviſion is fi- 2 
niſhed any figures remain of the laſt Subtration, XZ 
add them likewiſe to the Product : So in the laſt 2} 
Example of the 16th Rule of this Chapter, the Divi- |? 
for 304000 being multiplyed by, the Quzerient 24, 7 
produceth 7296000, unto which if you add the 2? 
number remaining, to wit, 160787, the ſum is 2 
7456787, which is the ſame with the Dividend, © 


Again, in Multiplication, if the Produ@ be divi. 


ded by the Multiplicator, the Qzorient will give 3 
you the Multiplicand, or if the Produ@ be divi- ** 


ded by the Multiplicand, the Qnetient will give 
you the Multiplicator : $0 in the firſt Example of 


the gth Rxle of the laſt Chaptoy, if the Product 4 
I11024 be divided by the Multiplicand 3084, the 


Lwotient gives the Multiplicator 36. 


There is alſo of Multiplication a Conzmen proof 
argued from the Multiplicand, the Multiplicater 4 


and the Produd by caſting away nines, but by 


that way of proof (though rightly uſed) a falſe * 


Produ& will be affirmed to be true: Example, if 
3462 be multiplyed by 786, the true ProduR is 
2721132, but if I fay 4953132 or 3153132 Is 


the ProduR,(or many others which may be given) i 
the proof by nines will confirm them to be true |! 


Products, though they are falſe, as will be evident 
to ſuch as know the Rzle, which I mention here 
only to ſet a brand upon it, that it may be avoided 
dy all lovers of Truth, 
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CHAP. VII. 
Readu@t1on. 


I, FE o_ as in ory, there are diverlities 

of kinds, viz, in England, Pornas, Shillings, 
Pence, and Farthings , alſo divers kinds of Weights, 
Meaſures, &c. as hath been fully declared in the ſe- 
cond Chapter 5 and becauſe it is oftentimes requi- 
red to find how many pieces of one kind of Afory 
are equal in value toa given number of another 


e convenient in this place to ſhew how that is 
performed, fince thereby the Rules of Aſulriplica- 
tion and Diviſion before delivered will be exercis'd; 
this kind of operation is called Redx7ton, 

TI. Reduftien is either deſcending or aſcending, 
111, Redyion deſcending is when a number of a 
greater denomination being given, it is required 
to find how many of alefſer denomination, are e- 
qual in value to that given number of the greater: 
As when it is required to find how many /2illings 


are contained in 3o/. Likewiſe how many pence in 


3205, or how many hoxrs in 365 days,&c. 

IF. Reduattion aſcending is, when a number of a 
lefler denomination being given, it is required to 
find how many of a greater denomination, are e- 
qual in value to that given number of the leſler : 
As when it is required to find how many pexce are 
contained in 500 farthings ? likewiſe how many 


ſhillings in 348 pence ? or how many aays in 864. 
henrs ? &C. 
E 3 F, Re- 


c$ Reauttinn, Book I, 


F. Reduion deſcending is, performed by 2ul- 
Reduflion des FOPTECANION, for 1f\the given number of 
ſcending isper- Tntegers Of a greater denomination, 
formed by be multiplyed by ſuch number of In. 


Multiplication. tegers of the lefſer as are equal to one | 
of the Integers given; the Produc is the number ' 


of Integers of the leſſer denomination required. 

So 2307. of Engliſh Mony will be reduced in- 
to 4600-s, for if 230 be multiplyed by 20 (the num- 
ber of ſhillings which are equal to 1 pound) the 

produdt is 46003 in [ike manner 

230 Pounds. 4600 s. will be reduced into 

20 55200 d. for if 4600 be multi. 
4600 Shillings, plied by 12 (the number of pence 
| . contained in 1 fi[inp) the pro» 


I2 
—= —ductis 55200. Allo 55200 
46 pence being multiplyed by 4 
(becauſe 4 farthings make a pen- 

$5200 Pence, ,,) are reduced into 220800 
—— F arthings as by the operation in 


220800 Farthings. the Margent is evident. 
The like method 1s to be 
345 Onncez. obſerved in Weights Mea- 


20 ſares, We. Bo 345 Onnces Y 


Troy are reduced into 6900 


"6900 Penny Weights: 
" wad £ Penny Weights, and 6900 


2 
I Penny _— to 165600 
:4N Grains, as by the operation 


in the Aargent you may 
ſee. 

| Note, By this Rz/e the Learner 
Compare this with {j5 furniſhed with $skill ro reſolve 
#he Note upon the that caſe in Divichon when the 


laſt Example of oo <xy 
5 a nals þ Diviaend 18 leſs than the Divifor : 


165600 G YATNS, 


the 6th, Chapter. Example ; 
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Example, Let it be required to divide 7 pornas of 
Z Englith Money equally amongſt 8 Perſons ; here 
27 it is evident that the Dividend 7 is leſs than the 
*# Divifor 8; that is, the number of Ponxas is leſs 
227 than the number of Perſons, and conſequently 
Z each ſhare muſt be leſs than a Pound , fo that in 
= effe&irt is required to find how many Shil/ings and 
'* Pence belong to each Perſon for his ſhare ; Firſt, 
= therefore reduce the 7 Poxnas into Shillings, which 
= will be 140, theſe divided by 8 give 17 Shillings 
= toeach Perſon, and there will yet be a remainder 
0 2 of 4 Shillings to be alſo equally divided into 8 
2 parts, but theſe 4 Shilli2gs muſt be firſt reduced 
7 into Pence, which will be 48, then dividing 48 by 
= 8,rthe Pvotient will give 6 Pence more to every 
| Perſon, ſo at laſt it appears that if 7 Pounds of 
2 Engliſh Money be equally divided into 8 parts, 
2 theentire 2wnotient (or one of the equal ſhares ) 
> will be 17 Shilliags and 6 Pence, 
* TInlike manner, if 354 Pownds of Engliſh Mo- 
ney be given to be divided equally amongſt 125 
Perſons, the ſhare of each will be found co be 2 
Pounds, 16 Shillings, 7 Pence, 2 Farthings, and 
ſomewhat more, bur the parts of a Farthing being 
of no moment (and not properly to be handled 
in this place) are neglected. 

: Compare theſe two . Examples with the Jaft 
, ; Exatuple of the eleventh Rule gt the fixth Chap. 

'F ter. , 
In Reduction deſcending, the Learner may re- 
F |} ceive farther help by the ſubſequent Tables, 


\ ' E 4 ; T, of 
] | | 
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60 
7: Of Engliſh Money. 
Pounds D(20 Shillings, 
S B 
Shillings '=< 12 V Pence 
> _ 
D DV : 
Pence SC4 Farthings. 
2, Of Trey Weight. 
Pounds ND (12 Ounces 
| E & 
Onnces 3 < 20 >< Penny Weights, 
'V Q | 
Penny FP, S C244 Grains, 
Alſo in Apethecaries Weights, 
Ounces Troy\ DC 8 Drams, 
SE V | 
Drams C3 2 Scruples. 
X & 
Seruples S (20 A Grains, 
'3. Of Averaupots Weights. 
Hundred W.YD v ) Quarter, 
Duarters (. =) 28 E Ponnas. 
Ponnds VE }16C £ ( Onnces. 
Ounces 16 )8 ) Drams. 


H, ooſheads TY 


Gallens 
Pottles 


Carts 


4. Of Liquid Aeaſures, 


632Y. ( Callers, 
a J2l 8 ) Pottles. 
< I 
S J20( $ ) Quarer, 
ho” : 
SC2 wy Pants, 


OO ES 3... 
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- 5. Of Dry Meaſures, 
5 Duarters Y=(8 Buſnelr. 
{1 Buſtels (= Na{ x N\Pe%ks- 
3 Pecks 23 J}2\RE Gallons, 
3 Gallons 'Z 2 b Pettles. 
F Pottles S 2 ar FS, 
F | 6. Of Long Meaſares. 
1 Engliſh miles YJD( 8 Furlong, 
; Farlongs 'S \220{ & Yards 
L Yaras aq 3 > / Feet. 
3 Feet I I2 VS [aches, 
I Tuches J 3 Barley Corns. 
J. 4h 


L Yards or /IV4 L Luarters, 
3 Ells <2 C8 
' Luarters NS & 


| Acres D( 4 I C Rods 
3 L Y 
: Roads \D 


D 1 
40\&S ( Perches or Poles. 
i 8. Of Time. 
4 Weeks I. 7 I & (Dayes, 
: Dayes Y 24. V Hogres, | 
% For s D ( 60 + (AHMinnes, 
| _ F1, Integers of -divers denomina- 7 reddce inte- 
; £1005 are reduced into the leaſt of" _—_ 
1 : . . . AoMmMmnartons 
thoſe denominations according to the ;,,,44, 1,weſt 


: fifth Rele aforegoing, by deſcending :Fehoſe deno- 
| orderly to the next inferionr denomi: ninetions. 
4 nation, 
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nation, and adding to each Produd ſuch Integers 

cif there be any/ which are of the ſame name, 
So 12 Pounds, 13 Shillings, and 10 Pence, are re- 
duced into 3046 Perce in this 


l. $., d. manner, VIZ IZ l multiplied 
12-—13 ——IO by 2o(becauſe 20 5s. make one 

20 1. produce 240 Shillings,un. 

| 240 to which adding 13 5s. the ſum 
add 13 is 253 Shillings : Again,253 5. 


253 Shillings, multiplied by 12 (becauſe 1 
I2 Shilling is equal tO 12 Pence) 
506 produce 3036 Pence, unto 
which if 10 Pexce be added, 
the ſum is 3046 Pence, as by 
add 10 the operation in the Aargent 
——- 1s manifeſt, 
So 35 Ounces, 16 Penny 
Weights, and 12 Grains T; roy will be reduced into 
17196 Grains, 

VII. Reduttion aſcending is performed by Di- 
Reduftion af viſion, for if the number of Integers 
eending is per- given, be divided by ſuch a number 
formed by Di- of the ſame Integers as are equal to 
viſton. one of the Integers required, the 
Lactient is the number of Integers ſought. 

So 220800 Farthings being divided by 4 ( the 
number of Farthings 1n a Pexny ) give 55200 Pence 
in the Lxotient , In like manner if 55200 Pexce be 
divided by 12 ( the number of Pence in a Shilling ) 
the Luotient is 4600 Shillings, Laſtly 4600 Shil- 
lings being divided by 20 (becauſe 20s. make a 
Pound fterling ) the quotient 15 230 Pounds ſterling ) 
which are equal to 220800 Farthings firlt given. 
The operation is as followeth, 


—2046 Paws: 


12 


| c 
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's | v3) 20) 
2 4) 220800 (55200 (450[ © (230 7. 
: |  — 4 
d ! 20 72 
e 3 
OB 000 
: 08 | 
; 009 


In like manner, 34268 Grains Troy will be re- 
duced to 5 J. 1x Ounces, 7 Penny Weight , and 20 
Grains, This kind of Red«#ion may be made the ea- 
fier to the Learner by the following Tables. 


| 1. Of Engliſh Money. 


, Farthings YSQ 4 )  (C Perce. 
Mi Pence '< $12 S.> & Shillings: 
| Shillings, \ & $20 0/ Ponrds. 


* 2, Of Troy Weight. 


2 G rains b 247. Penny Weights, 
q Penny W. 'S BE Joe, 

\ Ounces Q ( 12 Pounds T roy. 

; Alſo in Apothecaries Weights. 

: Grains CE 20 I  \ Scraples. 

, Scruples - i .D Drams, 

4 Drams Y& 8 c ED: T roy. 
3. of Averdnpors weight. 
N Drams -vO( 16 Ounces. 


4 Ounces JL Q Pounds. 

E Pounds YE )28('&) Lnarters of C. 

: Luarters CR ( 4 Handred Weight. 

Þ g—_— 4. Of 
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4, Of Eiquis Meaſures, 


D 2 9 uar tio L 


Pints =D 
Luarts (Y.2 L Pottles. A 
Pottles ("$8 ) 2 ('&a} Gallons, b 
Gallons )& (63 *( Hogforade. : 
5. Of Dry Meaſures. +4 
Pints 2 Luarts, AJ 
Dauarts { DN2 Portles. 2 
Pottles it 2\L Gallons, 4 
Gallons ( *'$N 2 { Ra\Pecks. 
Pecks Q/Z4 Bufhels. 
Buſhels 8 - Daarters., 
6. Of Lonug Meaſurer. 
Barley C.N >, 3 Tuches. : 
Tnches = 12 { . \ Feet. 
Feet V 3 2 < Taras. £ 
Tards 2 220\ ** } Furlonge, 8 
—_— A 8 Engliſh Miles. ; 
Alſo 


Nails DV4) , C Luarters of Yards, 
'£ t alſo of Ells. 
Luarters Y& 804 oP Yaras, MF Ells, 
Of $ —_ Meaſures of Land. 


Porches D Roods or Quarters 
or Poles BD of Acres. 
Rooas Acres, 

" Of Time, | 


Ainntes 60 © \ Honres: | 
Houres Y.< Q 24 >.> Dayes, | : 
Dyes YaU7 ) rele | 


Note, ; 
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Note, that if after Diviſion is finiſht in Redu- 
Gion aſcending there be any remainder, it is of 
the ſame denomination with the Dividend. 

| Note alſo that ReduRtion deſcending and aſcen- 
ding do mutually prove one another, by inverting 
the queſtion. 
Dueſtions to exerciſe ReduTtion, 


I. In 257 {. how many ſhillings * A4»ſwer,5140: 

3. In 30761, how many ſhillings ? A»ſw.61520. 

3. Ingo2 ſhillings how many pence? 4x. 10824. 

4, In 2179 ſhillings how many farthings ? A=- 
ſwer,104592. | | 

5. In 49/.,—13 5.—74. how many pence ? An. 
[mer 11923. 

6, In 2053 , 145.9 4.2 f, how many 
farthings ? Anſw. 1971590. | 

7. In 354 16,of Troy weight, how many grains? 
(of Gold-ſmiths weight? ) Anſw. 2039040. 

8. In 300 Engliſh miles, how many yards ? A4»- 
ſmer, 528000. 

9. In 1 Engliſh mile , how many barley cornes 


7 length? A»/w, 190080, 


10. In 560 Acres, how many Perches ? A»/wer, 
$9600. 
 11+- In225 Acres, 3 Roods, and 39 Perches, how 
many Perches? Anſw.36150. 
I2, 30565 pence how many pounds ? A»ſwer, 
127 [7 Iz 
13. In 5764684 farthings, how many pounds ? 
'Anſw.,6004 1. —17 s.—7 d, 
14. In234678 Perches, how many Acres? An« 
ſwer, 1466 Acres, 2 Roods, and 38 Perches. 
15+ In525960 minutes of an hour , how many 
—_ dayes? 


by + Reds Fiow. Book I, 


k 
* 
5 Hy 
bs: 


dayes? Anſw. 365 dayes and 6 houres, (or t year 
very near. ) > 

16. In 10080 Pintes, how many Hogſheads ? 
Anſw. 20. 

17. In 34678 grains of *Apothecaries weight, 
how many ounces Troy ? Ay{w. 72 Ounces, 1 
Dram, » Scruples, and 18 Grains. 

18, In 106735 Pintes of wheat, how many 
Quarters? A»ſw. 208 Quarters, 3. Buſhels,2 Pecks, 
1 Gallon, 1Pottle, 1 Quart, 1 Pinte. 

19. In 3969301 Barley corns length, how many 
Miles ? Anſw. 20 Miles, 7 Furlongs, 12 Yards, 42 
Feet, 4 Inches, and 1 Barley corns length. 

20. In 19008co Barley corns length , how ma- 
ny Miles ? Azſw. 10, 


CHAP. VIII. 


' Of the Rule of Three Direct. 
1. JH E Rule of Three is ſo called, becauſe b 
E ! 


three numbers known or given, it teachet 
to find a fourth unknown, it 1s alſo called the 
Golden Rule for the excellency thereof 3 Laſtly, 
it is called the Rule of Proportion for the reaſon 
hereafter declared. 

T7. The Rule of Three is either ſingle or com- 
pound, 

11], The lingle Rule is, when three terms or 
numbers are propounded, and a fourth pro- The rut 
portional unto them is demanded. of Three- 

IV. Four numbers are ſaid to be proportionals, 
when the firſt containeth yþe ſecond, or is _ 

ne 


* 
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ned by the ſecond in the ſame manner as the third 
containeth the fourth, or is contained by the 
fourth : ſo theſe 4 numbers are ſaid to be Propor- 
rionals, $,4,12,6, for as $ containeth 4 twice; fo 
doth 12 contain 6 twice., and therefore 8 is ſaid 
co have ſuch proportion to 4 as 12 hath to 6 ; like- 
wiſe theſe are Proportionals, 4,8,6,12, For as 4 
is the half of 8, ſois6 the half of 12 , and there- 
fore 4 is ſaid to have ſuch proportion to 8 as 6 
hath to 12, 
..-- ad _ or numbers of the Rule of Three, 
(to wit,the three numbers siven, and . : 
the fourth ſought)conliſt ewe ti RR. 
ferent denominations,viz,two of the of the terms in 
three given terms have one name,and '* Rule of 
the other given term with the term _—_ 
required have another : ſo this queſtion being de- 
manded , if four Students ſpend 19 pounds in cer- 
tain moneths, how much money will ſerve 8 Stu- 
dents for the ſame time, and at the ſame rate of 
expence? Here Students and pounds are the two 
denominations of the terms in the queſtion, viz. 4 
and 8 ( being two of the terms propounded ) have 
the denomination of Students , and 19 the other 
term given, together with the term required, have 
the denomination of pounds, 

PI. In the Rule of Three, two of the three gi- 
ven terms imply a ſuppoſition, and the third moves 
a queſtion : ſo in the aforementioned queſtion a 


ſuppolition is made, that 4 Students ſpend 19 


pounds, and a queſtion is moved with the number 
8, to wit, how many pounds will 8 Students 
ſpend ? | 


VI1L In 
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VII. In the Rule of Three, the numbers given |? 
The right orde= muft be ſo ranked , that the known | 
ring of the number or term upon which the que- [7 
eerms gives, {tion is moved, muſt poſſeſs the third 7 


place in the Rule, alſo of the other two that which 


hath the ſame denomination with the third, muſt 7 


be in the firſt place : laſtly, the other known term 
which 1s of the ſame denomination with the fourth 
term ſoughte(or anſwer of the queſtion )mulſt poſſeſs 
the ſecond place :' ſo in the queſtion before men- 
tioned, the terms 4, 19, and 8, are to be thus pla- 
ced, viz, 8 is the term upon which the queſtion is 
moved, and therefore to poſſeſs the third place in 
the Rule, 4.is of the ſame denomination with 8, 
viz. of Students, and therefore to be in the firſt 
place. Laſtly, 19 being ofthe ſame denomination 
with the term ſought, viz. of money is to be in the 
ſecond place, and ſo they will be placed in the 


Rule thus, 
Students. Pounds. Students. 
If 4 ——19 8 


That is to ſay , if 4 Students ſpend 19 pounds, 
what will $ Students ſpend ? And here for the ber- 
ter diſcerning of the term or number upon which 
the queſtion is moved, you may obſerve , that for 
the moſt part it is the known number in the que- 
ſion which immediately followeth theſe or ſuch 
like words; viz, How many ? How much ? What 
will ? How long ? How far ? &c. | 

V1IT. The Rule of Three is either Dire&t or 
Inverſe, 

TX. The Rule of Three Dire is, when the ſenſe 
The Ruleof Or tenour of the queſtion requireth 
Three Dire#, that the fourth number ſought muſt 
: x have 
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have-ſuch proportion tothe ſecond, as the third 
number hath to the firſt; ſo in the afore-mentioned 
queſtion, if 4 Students ſpend 19 pounds, how ma- 
ny pounds will 8 Students ſpend at the ſame rate 


= ofexpence ? It1s evident that the _ required 
2 15 to find a number which may have ſuc 


propor- 
tion to 19, as B hath ro 4; that is, as 81s the dou- 


Z ble of 4, ſo ought the fourth number to be the 
3 double of 19 5 for if 19 pounds be required to 


maintain 4 Students a certain time, as much more 
muſt needs be required for the maintenance of 8 
Students the ſame time; and therefore in this caſe 
we may fay in a dire& proportion, as 4 is to 8, 
ſo is 19 to a number which ought to be as much 
more as 19, 

X, In the diretRute of Three, if you multi- 
ply the ſecond term by the third, or | 
(which is all one)the third cerm by the _ wy #4 
ſecond , and then divide the Produ&t CET. 
by the firſt, the 2Yotient will give the he three veces 
fourth term or fourth proportional zerms being/ina 
required : ſo in the queſtion before &* numbers. 
propounded, if you multiply 19 by 8, the product 
is 152, which if you divide by 4, the quotient will 
give you 38 the fourth term 
demanded, and the work will Stud. 1. Stud, 1, 
and thus If 4—19—8— (38 

A ſecond Example may be _ g n 
this, 1f 8 yards coſt g pounds, 4) 152 (38 pounds, 
how much will 3 yards colt ? oF | 
Anſwer, 3t, 

6 4d, 
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This queſtion being ſtated according to the ſe- 
venth Rule of this Chapter, 

y. 1, y. 7. 5: 4, willſtand as here you ſee, 
8—9—3— (3:7 :6 then multiplying(as before) 
>... i the ſecond term 9 by the 
S)27(3 Pomnas third term 3z the Produt 15 
24 27, which being divided by 

"3 The remainder, the firſt term 8 the quotient 
0 is 3 wage re there o 4 

> ITE — remainder of three pounds 
—_ gs. which muſt be reduced into 


0 ſhillings, and after thoſe 

4 the remainaer  illings are divided by 8, 
_and the reſt 'of the work 
8)4.8(6 pence. proſecuted according to the 


Note at the latter end of the 11th Rule of the 6th, 
Chapter, at length the entire quotient or an- 
ſwer of the queſtion is 3.——7 5. — 64. 

A third Example, if 51 ounces of liver plate 


be ſold for 13 pounds ſterling, what 1s the price 
of 1 ounce of that plate ? 


os. © Anſe. 5 s — 14,and ſomewhat 
JI—I3—L more, The operation is thus, 
I After-the three known terms 


— —neaaacy 


of this queſtion are rightly 


I 
Me wy _ ſtand as 
————————-— bcreyoulſce tn the Example, 
I hes autloboing the en 
_ — term 13 by the third term 1, 
5 the produe will be alſo 13, 
—D—D WJ aukitration | by 1 
51) 60 (1 penny. makes no alteration) which 
> | Sn 13 being divided by 51,after 
9 | the manner of operation de- 


livered 
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{ livered in the note upon the 5th Rule of the 7th 
Chapter, the entire Quotient or anſwer of the 
' queſtion will at tength be found to be Fs -» 14. 
| and ſomewhat more, but the ſurpluſage being leſs 
{; than a farthing is omitted as uſeleſs, 

! Example 4, What muſt be paid to a labourer fot 
{ his wages for 27 weeks at the rate of 4 5s. for 1 
7 week? Anſwer, 51. --$s. 

 Afrer the 3 given terms are rightly placed in the 
; Rule, they will ſtand as you rweck, Shil. Weeks 
2 ſee in the Example 5 then , 4 27 
/ multiplying the third rerm Ws. P 
! 27 by the ſecond term 4 the — 
product is x08, which I | 108 
| ſhould divide by the firſt term 1, but in regard 
| diviſion by 1- makes no alteration, the Quotient 
| is alſo 108, ſorthat the fourth term ſought is 108 
ſhillings, which being reduced to pounds, accor- 
ding to the ſeventh Rule of the ſeventh Chapter, 


bs 


« 00 F 5 
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or 


Wrath 


ERA Ee cas, 


[ mult firſt be reduced into the lowe 


give 51. 85. for the anſwer of the queſtion, 

Xl. In the Rule of Three, if after the queſtion 
is ſtared according to the ſeventh _ 
2 Rule of chis Chapter, any of the 3 =” m_ the 
* given terms de a compound term con- 7". } + 
: tiſting of divers denominations, as whey they ave 
- pounds, ſhillings,and pence;or weeks, compounded of 
= days, hours, &c, ſuch compound term vers Jenomt 

{ Nations, 

of thofe detominations (by the lixth Rule of the 
{ſeventh Chapter) to the end that the three given 
| terms may be.three:lingle numbers , alſo of theſe 
; three lingle numbers the firſt and third muſt al- 
3 ways be of one and the ſame denomiriation : for 
' if 1r happen that they eypreſs things of different: 
x Fe names 
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names, ſuch of the two which hath the greater 
name (or denomination) is to be reduced into the 
ſame name with the leſſer (by the fifth Rule of the 
ſeventh Chapter) theſe preparations being ob. 
ſerved, the reſt of the work is to be proſecuted 


according to the tenth Rule of this Chapter. Ex- | 
ample, what will 48 ounces, 17 penny weight, | 


and 20 grains of (ilver plate amount unto at the 


rate of 5 5, — 64, the ounce ? Anſwer, 131. — | 


85.—— 104, — 3f, very near. 


" ST Se | 0Z.p.w.gr. This queſtion | 
L—5— 6—- 48—17—-20 being ſtated ac- | 


20 12 20 cording to the 
"20 60 | 960 ſeventh Rule of 
$4 8 17 this Chapter, will 
ago 66 977 ſtand in the Rule 
24 as you fſeein the 
— Example, to wit, 

Fe if 1 ounce coſt | 
$4.4, 5s. — 64, what 
23448 will 48 oz. —17p. 
20 w.— 20gr, coſt ? 


23468 grains, Here becauſe the 

. | third term is 

compounded of divers denominations, it muſt 
be reduced into the loweſt of thoſe denominations, 
co wit, grains, ſo by the ſixth Rule of the ſeventh 
Chapter there will be found 23468 grains for the 


third term 5 likewiſe, becauſe the ſecond term Fs. — , 


64. is a compound term, whoſe loweſt name is 
pence, it muſt be reduced into pence ( by the afore- 
ſaid rule) fo there will be found 66 pence for 


the ſecond term , moreover becauſe the firſt term |- 
hath the'name ounce and the third term the name | 


grain, 
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grain the firſt term 1 ounce muſt be converted 
into 480 grains (which are equal to 1 ounce)then 
will the three terms or (lingle numbers ſtand inthe 
rule, as here you ſee, viz. if 
480 grains colt 66 pence, 
how many pence will 23468 
grains coſt ? Now proceeding according to the 
tenth Rule of this Chapter, there will ariſe in 
the quotient 3226 pence, belides a remainder of 407 
pence, which being reduced to farthings, and 
thoſe divided by the firſt term 480 the quotient 
will be 3 farthings, ſo that the entire quotient is 
3226 pence, 3 farthings, and ſomewhat more (but 
! the parts ofa farthing being of no moment, may 
! be neglected.) Laſtly, the ſaid 3226 pence being 
reduced according to the ſeventh Rule of the ſe- 
venth Chapter, give 13/.—8s, —104. — 3f., 
' ſo that 13 1, — 84, — 104. — 3 fs and ſome. 
* what more, will be the Anſwer of the Queſtion, 
XII. For the proof of the Direct Rule of Three 
multiply the fourth term by the firſt, 73. ,,,,Fof the 
which done, ifthat Product be equal Rule of Three 
to the Product of the ſecond term 4irc#. 
multiplyed by the third, che work is right, 
otherwiſe it 1s erroneous: fo in the frſt Example, 
38 the fourth term, being mulciply:d by the firſt 
rerm 4, the Produc is 152 which is alſo the Pro- 
duc of 19 mult:plied by 8. Bur if it happen that 
after the fourth rerm, or aniwer of the queſtion 
is found in the ſame denomination with the ſecond 
term, there is yet a remainder, ſuch remainder 
muſt be added to rhe Product of the firk term, 
multiplyed by ſuch fourth term, and then the ſum 
muſt be equal to the Produde of the ſecond and 
F 3 third 


FY. pence, Fr 


480— 66 — 23468 
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third terms : ( the ſecond term conliſting of the? 
ſame denomination with the fourth) ſo in the laſt? 
Example the fourth term is 3226, and there hap. | Þ 
pens to be a remainder of 408, which being added 2} 
to the Product of rhe multiplication of 'the ſaid -® 


3226 by the firſt term 480, gives 1548888, which Y* 

is the ſame with the Produc of the third term © 
23468 multiplyed by the ſecond term 66 as will ' 
appear by the work, 

X711. When the firſt of the three given num- |. 
A compendions operati- bers 1n the Rule of three DareR, |. 
on in the Rule of is 1 0r unity,the queſtion may ot- !: 
three direfts whemthe tentimes be anſwered more ſpee- | 
Juft term is 1 or unity. 4:11, than by the Rule of Three, L 
even by thoſe who have but little skill in Arithme- | 
tick, as will partly appear by the following Exam- |. 
ples, viz, 

1. At 17 ,— 094. the yard, what will 84 yards 
col ? Anſwer, 741. — I15s. For reaſon ſhew- 
eth that 84 yards muſt (at the ſaid rate) coſt 
84 Angels, 84 Crowns, 84. halt Crowns , and 8 
34 Three pences, all which being computed and } 
added ropether, will give the full value of 84 |; 


yards, Viz, | 
l. s, d. | 
84. Angels make —mmrnmn—_ —_— 4 00——00 
84 Crowns, — —— 21— 00-—00 
84 Half Crowns — — 10— 10-—00 


I] -— OI—009 


n—— —— _ 


yum 74——11-—90 


84 Three-Pences —-»—— 
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2. At the rate of 9 s, the Buſhel of Wheat, 
what will 51 Quarters amount unto ? A»ſwer, 
1831, —12s.— 04. 

It is evident that the price of 1 Quarter (whicn 
conſiſts of 8 Buſhels) will be 8 Angels wanting 8 
Shillings 5 therefore, 


'L v, d, 
from8 Angpels, to wit ——4 —— 00——00 
12 ——00 


remains the price of 1 Quarter ---3 


Then the valae of 571 Quarters at the rate of 
31,-—12s,——o0d. the Quarter may be found in 
manner following, Viz» ; 

s, ; 


3 5I——00-— 00 


51 times 31, or 3 times 51 /. i051—00—00 
J51——00— 00 


51 Angels make - - -25-——I0—09 
51 Shillings doubled make —— $5 —02 —o00 


the price of 51 Quarters -—— 183 — 12 — 00 


3. What is a' Cheſt of Sugar worth, that weigh- 
eth neat weight (the Tare being 
ſabtrated) 7 C. 39. 7. 1b, at Tare is that wherein 
the rate of 6/. —— 3s. any thing is put as a 


for 1C? Anſwer, 48, 25, > reap Chef 
6d, —— 2 f. 


F 4 -7 times 
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| » a a. I 
7 times|6 pounds make—42—00.00 I 
7 times 3 Shillings ] — OI-———O00 p 
7 Groats hs O __ 04 Y 


The half of 6/.-- 35,—44. 
for 2 qu. is - 4 $3—01—08 
The half of 3 /.-- 15, — 84, — $1 
for 1 ELD 15 —— -—— 
The fourth pare of 1/.—\ —- 
IO FL. 10 4. (be- b 
cauſe 7/7, is a fourth 0—— 07 —— 08-— 2 
partof 28/, or of 1 qu, 


15 —— — 


———_— 


| gh == ——q6— 2 
Practical rules of this nature cannot be com- 
pleatly underſtood without ſome 5kill in fractions, 
as will hereafter appear in the ſecond Chapter of 
the Appendix, and therefore I ſhall conclude this 
Chapter with the following Queſtions, whoſe An- 
{wers are annexed to them, and may be found out 
by rhe preceding Rules ; but the operations are 
purpoſely omitted, and left as an exerciſe for the 
Learner. 
Rueftions to exerciſe the Rule of Three airett. 
1. If 17 yards of Cloth coſt 15 1.2564. what will 
35 yards colt at that rate ? Anſwer, 391. 75.64. #: 
2. If 35 yards colt 39/. 7s. 64, bow many | 
yards may be bought at that rate for 19 /. 2s. 64, W 
Anſwer, 17 yards. | Fs 
3. If 35 yards colt 397.7 5. 64, what are 17 UN 
yards worth at that rate? Azſwer, 191.2 5.6 4. '4 
4. If 17 yards be (old for 191.25. 64. how ma- 8 
ny yards will 39/,7 s, 64, buy at that rate? Anſw, « 
35 yards. 5. Whaz 
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5. What muſt I pay for the carriage of 17 hun- 
dred weight , 3 quarters, and 11 pounds Averds- 
pozs, at the rate of 7 ſhillings the hundred weight, 
Anſw. 61,4 5.—11d.—1 farth. 

6, If 61.—45s.—11 d.—1 f. be pay'd for the 
carriage of 17 hundred weight, 3 quarters, and 
11 pounds, what was pay'd tor the carriage of 1 
pound weight ? Ayſw. 3 Farthings. 

7+ What muſt I pay for 39 ounces, 7 penny 
weight, and 18 grains of white Plate at the rate of 
5s. and 5 4, the ounce? Ay. 101,—13 5,—4 4. 
and three quarters of a farthing. 

8. What mult 11.(or 20s, ) pay towards a Tax, 
when 3261/.—6s.—84. is aſſeſſed at 41 /.—16 s.— 
24.—3f. Anſw.25.-64d.—3f. 

'9. What will the Intereſt of 8761.17 5s,—6 4, 
amount unto for 1 year at the rate of 67. for 100/7. 
for the ſame time ? Anſw. 521.12 5.—3 d. 


SHAP. IX, 
Of the Inverſe Rule of Three. 


1. HE Rule of Three Inverſe is, when the 
fourth term required ought ro procees 

from the ſecond term, according to the ſame rate 
or proportion that the firſt proceeds from jrbe 
third : ſo this queſtion being propounded, if 8 
Horſes will be maintained 12 dayes with a certain 
quantity of Provender, how many dayes will the 
ſame quantity maintain 16 Horſes ? Here as 8 is 
half16, ſo ought the fourth term required P i 
alk 
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half12; for if certain buſhels of Provender ſerve ®* 
8 Horſes 12 dayes , 16 Horſes will eat up as much 
Provender in half that time 3 and therefore you 
cannot ſay here in a diret proportion (3s betore * 
in the,Rule of Three dire&) ,* 
_ dajer m__ as$ tors, ſ0 1s 12 to _ PF. 
—TTHRTTEI® ther number which ought to 
be in that caſe as great again as 12, bur contrari. 
wiſe by an inverted Proportion , beginning with the _ 
laſt term firſt , as 16 ist08 , ſois 12 to another * 
number which ought to be in this caſe half 12, 4 
And by the due obſervation of this definition, | ,* 
rogether with that of the Rule of Three dire& | ” 
 (propounded in the ninth Rule of the eight Chap- 
ter) when any queſtion belonging to the {ingle 
Rule of Three 15-propounded , you may readily 
diſcern by which of thoſe Rules it ought to be re-_ 
ſolved , for. if the three terms given look for a 
fourth in a dire proportion as they ftand ranked 
inthe Rule , you mutt refolve the queſtion by the 
dire& Rule5 contrariwile when the proportion | #* 
is inverted or turned backwards , it ought to be | 
reſolved by the Inverſe Rule of Three , which 
here to!loweth, 
IT. In the Inverſe Rule of Three, after the 
| three given terms are rightly placed 
agar in theRule, and reduced ( if there 
of Three. ; be need) according to the eleventh 
Rule of the eighth Chapter, multiply 
the fri: term by the ſecond , or (which 1s the 
ſame ) the ſecond. terin by the firſt, and then di- 
vide the Produ&# by the third term, fo the quo- 
tient will give you the fourth term required, or ' 
anſwer of the queſtion ;, thus in the queſtion pre. (I 
miſe 3 
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miſed in the laſtRule, if you maltiply T2 by 8, 
the Produ@is 96, which if you divideby 16, the 
Dnorient gives you &, the fourth term required, as 
by the ſubſequent operationis manifeſt, 

horſes aayes » hor(es dayes 

RN ——— 12 I Gn=———{(6 
8 


_ For the _—_ _ diſcovering , whether 
aqueRion propounded belongs ol 
_ the Rule of Three Dire@,or =_— , TS 
to the Rule Inverſe, obſerve the Rule of Three # to be 
directions following, iz. 1.By reſolves by the Rule 
the ſenſe and tenour of the que. P'*# , #r &y oe Rocks 
ſtion,conlider whether more be ſavers. 
required or leſs, that is, whether the namber 
ſought muſt be greater or leſs than the ſecond 
term : Secondly , eſteeming the firſt and third 
rerms as extreams in reſpe&t of the ſecond, this 
will be a general Rule ; namely, When more 1s re- 
quired, the leſſer extreme is the Divi/or 3 bur when 
leſs 1s required, the greater extreme 1s the D#vi/or, 
Laſtly, the Diviſor being found our , it will be ap. 
parent whether the Rule be Dire& or Inverſe, for 
when the Diviſor is the firſt termit 15 a Rule Direct; 
but when the Divifor is the third term , the Rule is 
Inverſe. Another Example of the Rule Inverſe 
may be this ; If 12 Mowers do mow certain Acres 
| in 


Net hn He — IS Hrs IE BIR" FLAGS ones 2 - 
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in.4 dayes ; in what time will 23 Mowers perform 
the ſame work ? Axſwer , 2dayes, 2 hours, and 

| ſomewhat more. Here, 
24, he 3 known terms being 


_— rightly placed in the 


I2——4 ——23 Rule, will ſtand as you | 


4 ſee in the Example ; and 

23 ) 48( 2 aayer. ſince it is evident that 23 
46 meri will require leſs time 
— than 12 men to finiſh the 
_4 ſ _ _ _—_— py 

the Rule aforegoing ) the 

WR 4 ( I”. greater. of oe bs CX- 
—— cream numbers 23 and 12 
ot - muſt be the Diviſor 5 and 
becauſe the Diviſor 23 


ſtands in the third place, this queſtion is to be -} 


wrought by the Rule Inverſe ; wherefore multi- 
plying the firſt term 12 by the ſecond term 4, the 
produc is 48, which being divided by the firſt term 
23 , the Lnotient gives 2 dayes, and there is a re- 
mainder of 2 dayes, which being reduced to hours, 
and thoſe divided by 23, the 2uotient will be 2 
hours, and there is yet a remainder of 2 hours to 
be ſubdivided into 23 partsif you pleaſe ; ſo that 
the fourth term ſought , or anſwer of the queſtion 
1s 2 dayes, 2 hours, and ſomewhat more. " 

Again , take this for a third Example, If I lend 
my Friend 356 pounds for one year and 35 dayes 
( the year being ſuppoſed to conlilt of 365 dayes ) 
how long time ought he to. lend me 500 pounds 
to requite my courtelie ? Anſwer , 284 dayes and 
ſomewhat more, as by the ſubſequent operation 
15 manifeſt, 


356 


" : Py 
- "i "4,555 
P Lot” NEE Wrobel 
/ ET Om nn nt 
SERA TY ths Peay 
"*2 BK Rt tr RS 5 ORG 


| 


| 
3 _ 
i 
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l. Y. D. l, 
356-—— 1 : 35——— 50 


365 
add 35 


multiply $496 
5[00)1424|00 ( 284 aayes. 
0 
42 
40 


24 
20 


400 


TY. The proof of the Inverſe Rule of Three is 
this, multiply the third term by 
the fourth, then if this Produ& be e. = proof 
qual to the Produdt of the firſt term Oh 
multiplyed by the ſecond, the work | 
is true, otherwiſe erroneous; ſo in the Exam- 
ple of the ſecond Rule , the Produet of 16 and 6 
15 equa] to the Product of 8 and 12. Bur if it 
happen that after the fourth term or anſwer of the 
queſtion, is found in the ſame denomination with 
the ſecond term , there is yet a remainder , ſuch 
remainder muſt be added to the Produe of the 
third term multiplyed by the fourth , and then the 
ſum muſt be equal to the ProduR of the firſt and 
ſecond terms ( ſuch ſecond term being of the 
ſame- particular denomination with the fourth, } 
fo in the laſt Example, the fourth term js 284 dayes, 
and there is a remajnder of 400 after the divilion 


was finiſht,, this 400 being added to the Product 
of 
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of the Multiplication of the third term 500 , by 
the fourth term 284. gives 142400 , which 1s e- 
qual to the Product of the firſt term 356, mul- 
"tiplyed by the ſecond term 400 dayes. 


—_—— 


CHAP. X: 
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The doublg Golden Rule Dire , performed by 
two ſingle Rules. 


T. EE E Compound Golden. Rule is, when 
& morethan three terms are propounded. 

17. Under the Compound Golden Rule is com- 
prehended the double Golden Rule, and divers 
Rules of plural proportion. 

ITE, The double Golden Rule is, when five 
The double Gat. ©<£mS being propounded , a {ixth 
Jewiitubs. proportional unto them 1s deman- 

ded: as in thisqueſtion 3 If 4 Stu- 
dents ſpend 19 pounds in 3 moneths, how much 
will ſerve: 8 Students 9, moneths. ? Or this, if g 
Buſhels of Provender ferve 8 Horſes 12 dayes, 
how. many dayes will 24 Buſhels laſt 16: Horſes ? 

TY, The five terms given in' this Rule conliſt of 

| two parts, Viz, A ſuppolition ex- 

=—__ -< —_ : preſſed in the three firit terms; and a 
of the ſame Rule 4<mand propounded in the two laſt : 
are difiributed. SO in the firit Example of the laſt 
Rule, this clauſe (1f four Students 

ſpend 19 pounds in 3 moneths ) is the ſuppolition, 
and this (how much will ſerve 8 Students nine 
Ee es moneths ) 


Book I: 
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# moneths) is the demand : likewiſe: in; the ther 
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. * Example of the ſame Rule, this daufe (lK.nine 


ey 


X Pay - 9-2 
26 OT. 


D NC oe I I 0 
wo wy CPN 2m 2 tr SR Es AY he 
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A 
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' many dayes will 24 Buſhels lalt 16 Horſes ) 1s the 


Buſhels of Provender ſerve 8 Horſes 12 dayes } 
is the ſuppoſition , and this ( How long, or how 


demand propounded; |, ; 
Y. Here for ranking the terms propounded in 
their due order,firſt obſerve amongft 


. .  * The vigh or- 
: the terms of ſuppolition , which of lniey of the 
' them hath the ſame denomination ——_ 


with the term required, then reſer- 

ving that term for the ſecond place, write the 0- 
ther two terms of ſuppolition one: above another 
inthe firſt place, and laſtly the terms of demand 
likewiſe one above another in the third: place of 
the Rule, in ſuch ſort that the uppermoſt may 
have the ſame denomination with the uppermoſt 
of thoſe in the firſt place : Example, if 4 Students 


7 ſpend 19 pounds in 3 moneths, how much will 


-- ſerve8 Students 9 moneths ? Here the three terms 


of ſuppoſition are 4, 19, and 3, and of theſe 
terms 19 hath the ſame denomination with the 
rerm required , Viz, of Pounds, for you are te 
enquire how much Money is. requilite for the 
maintenance of 8 Students 9 moneths, wherefore 
reſerving 19for the ſecond place, 1 


write 4 and 3 one above another rhus;, © -. 
then drawing a line upon the right 3. 


hand of 4, I write 19.in the ſecond 

place; this done,the Work will tand 4— 19 

as in the Margent, Laſt of all, the 3 

terms of demand: beins 8 and 9, 

and 8 having the denomination of Students , 1 

place it in the ſame line with 4 and 19, and _ © 
| under 
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under it ; all this performed, the terms in: this 
queſtion rank themſelves as followeth : | 
Viz. thus, by 
| 4—— 19-8. 
3 9 
Or thus, | 
- +: La. 
14 8 
In like manner , if the ſecond queſtion-of the 


third Rule of this Chapter were propounded; the 
rerms thereof ought to be diſpoſed + 


Thu, k Ms 
I2 t6 
9 -4 
Or this, | 
QO——- 12 —-24 
8 I6 


- VI, Queſtions belonging to the double Golden 
Rule may be reſolved by - two i lingle Rules of 
Three , or dy the Golden Rule Compound of five 
Numbers. ; oy 
n | V II. When Queſtions . of 
— OLD this nature- kay. pe by 


when it is performed by © lingle Rules, thepropor- 
220 fingle Rules, tions arc as followeth : 


7, As: the uppermoſt term of :the firſt place, 
is to the middle term ;' So is the upper- * 
moſ term of the laſt place to a fourth? 
Number. y | 


TI, As 


Gap 'f 
£ is oy 


kr Bi 8; 
1, ofen pl ac 

i Os Ve NL Ig but Be riſe r© tym 
of the laſt plac e term require HOT ATOYY 907 
le before: recited, 


, bet tly.1 er_term of the: 4—19==8 
: fir place As * on —— 2 * 9 


Li. what will ferve 8 Saetpe = 
ſame time.) 
Or thus, 1f 4 Students ſpend 19 pounds k what 
"will 8 ſpend 7 
Which Rulg of Three pill be diſcovered to be 
dire& (by the third Rule of the ninth Chapter ) 
ner Ke, the fquxth proportional proceeding 
from the ſaid threg ax gives numbers4, 19.ap6 Þ js38 


(Þ the 1oth'Rule of the 8th ow gp nem. lone Sf] 
| Xs ro find'the term ri quire 


nppermoſt rerar of the th bled wk yo as y" a 
mber i thi wile ja propartions fo. fay as falloweth. . - 


LO in three m nds arc ſpent 
$8 Students } how much ll ſerve them. & + 
Ek; JO OP 


Or thus, If 3 oive 38, what will o yiel you ? | 
Which Rule gf Three will likewiſe be diſcovered 
WI neg ky "wary Rule Ween ninth Chap- * 

ter”) therefore rth propoet proceedin 
from the ſaid 3 numbers , F : $ and.o , ” FengE 
likewiſe find (bythe: 10th Rule of the Sth Chapter 
before- ens be I14, for 38 being multiply - 
edbyg, the Prody@ 1s 342 , which divided by-3 
yields "A in the 2otient 114: S0 that I con- 
clude ,” Tf four Students ſpend nineteen pounds 
in three moneghs , 114 I will ſerve 8 Stu- 


dents 


x » -by 4 
. 3. wit utes. WI TRY 
"= 
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dentro moneys as you inay Further ye'dy, 
the Work ns, Kiagi F 

4-- _ - 19--» - — * os 4 71 
o min 0% 3 PeiGitl 
uT 3=odTgmm( ne. 
BY i 'P9oaGzn fig a 
37-348 (1541 3 
2 ; | 3 {55 
35d Ja | \ 04: n 
; (7/2 PS ig 5 ®* 
PT * ks: 
: bes F 20 55 
$ | - T 'S. © me bs 


'n i like manner if. two ſingle] Lules of Three be 
formed ( according to the prec; ing gth Rule) out 
of- the:five numbers given in. the. laſt:mentioned 
queſtion ,”the fame being ranked according to. c 
latter manner of ordering the ſaid; numbers in the 
Efth Rule, each of the ſaid twa Rules of Three will 
bea Rule dire&i, and the: fame anſwer of the que- 
ſion, to wit, 114 pounds will be diſcovered,as you 
may ſee by the OR operaions | 


4 ROE EETIPETE =<c17 206M 

03 19=9—( 57 | 457814 
p- 8 
3J177G7 D 4) 456 (114 

TIT | —_—_ 
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111. The-double” Golden Rule 3 tither Di-! | 
reQ or Inverſe.” 9074 WP DIIZETFY 3 k ES MLLLENTD $7 
IX. The double Golden Rule Dire@'is;7 when 
both the os ne d6 earh*bf thetIvok for a 


fourth term in adire& proportion :"Atin theEx- 
ample of the ſeventh Rule, where excl 26: donble Gol-- | 
of the two {ingfe Rules of "Thtee is x di Rule dire8, 
Rule diceR.. 59955910247 720549 Þ G4 208 Baduts! » 


| Exanpte-take this, if chocerriage- 

of 8 C. weipht-r2F'thiles , colt "48 thiſfings; for 

liow much may I have 4 C weigltit catried'32 miles 

after the fame'rate * Thetexmwef this queſtion ac- 

cording t6 the-fth Riite' of this/Chapter', rank 
themſelves in this order {© 0 OO 

| I28B———48 —+—32 

Now taking tacitly the lower term of the firft 


- place, as4Tommon number, I form the firſt Rule 


of Three according to the ſeventh Rule, ſaying. 

I, If the carriage of a*certain wejght (rowit, 
$C. ) 128 miles will coſt 48 ſhillings , what will 
the carriage of the ſame weight 32 miles coſt ? 

Here it is calie to diſcern that the fewer miles 
any weight is carried, the [eſs money will pay for 
the carriage of that weight, therefore the fourth 
number ſought by the faid Rule of Three muſt be 
leſs than the ſecond number 48 : And foraſmuch as 
by the third Rule of the ninth Chapter , when leſs 
is required, the greater extreme whether it be the 
firſt or third number }) muſt be the Diviſor,' there» 
fore the firſt number 128 is the Diviſor, and con- 
fequently the Rule of Three above'ipropounded is a 
Rule diret, wherefore —_—_ out the fourth _ 
4 - 2- cr 
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144 
1536 - (12 
128 
256 


256 
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TX E Double + Golen Rule Torefe- is, IN 
one Cs ag ſingl rh _—_ for afourth rerm 

in an inyer ropo SINt 

laſt Exa rimple propoundld ed in the fifth fg yoke 

Rute of the laſt Chap Por if you virſe.” 


rank the rerms of - 4 t queſtion * Kieiding to 
the aid "9" Rule, thu. - 


Bmtt—ns: 
.H9. 24 - 
And work ul of Three; 
formed chen wor by rho fg. on s che laſt 
Chapter, you ſhall find by rhe third he * the 
ninth Chz S ther the: firſt of the (ai two Ru 
of Three will be inyerſe, and the att ly a 
for ſaying firſt, if 8 horſes be maintained 12 da 
(bys els-of Provertty ) bow many4ayes wil 
16 horſes be kept by ſo much Provender.? Meche ch 
anſwer 6 dayes, will be found out by the Rule _ 
Three inverſe : Secondly, ſaying, i 9 buſbels of 
Proveider be eaten up (by 16 horſes) in 6 dayes,in 
how many dayes will 24 buſhels be ſpent : here the 
anſwer 16 dayes will be found out by the Rule of 
Threegire&. 
Burt if you order the given terms of the ſame 
queſtion, thus, 
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And then work by two > fingle Rules of Theee: 
formed ace weqording to the ſeverith Ruſe.of the Jaſt 
Chapter,” you ſhall-find. by the .third Rule of the 
ninth Chapter, that the” Kt of the ſaid two Rules 


of. hreegpill be D and the latter Inverſe, 
fora & + 6 *"h Af, Sballer of PE OERuSE pil laſt 

$ fa maineain. , ayes 
Bl: "hubhels ferye rbe- ie berof horſes : 
| 1 days will be y.the Rule 
perany lixe@ ;  ſecondl et $ horſes will 
oa eloeg' 32 _ T5 y. 24 bulbel; bf Proven- 
der ) how long will 16 horſes be kept 


the ſame 
quantity of Provender? Here the hufier 16 dayes 
ek ] be found our by the Rule of Three dire. | 
ercfore., FYhepſe er.2 queſtion, belonging 
#9 >the 6 double Rule of; Three is ſevered into two 


ules © {xrcordiny t43 e preceding 
Role Kopp orth Few s ppens to als inverſe, 
at do ale is cal che double Ri le inverſe; 
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The Reſolution of. the ſame Queſtion, 
bis = por Ber after the laſt | manner, « IS f 
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-Horſgs 16 dayes, 


ſerve 8 Horſes 12 "hi » 24 Buſhels- will laſt 16 
Queſtion hae. <a 
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7. HE Golden Ryle compound of $ive num- 
LK bers is, when the terms being ranked, as be- 
fore, inſtead of the:double terms we uſe their pro- 
duds, and then pro to find the term required 
by one ſingle Rule of Three. Les _ 
11. Here when the Queſtion propounded ought 
x ” bs performon\bgabs p———_ "0A 
 dire& , muſtiplying-ghe terms of +; ... 
the firſt place ben by the of fre youY 
other, take their prague for the firſt bers performed 
term, the middle nymber for the ſe- 7 ,”* Da 
cond, and the produdt of the two * you; 
laſt:rerms for theAbird terms this done, having 
found by the Rule &f, Three dire , a fourth pro- 
portional unto thoſe. three, that fourth term ſo 
found is the numbgr you look for : ſo this que- 


ſtion being again propounded, 'if 4 Students ſpend 
roi 5 melts, bow anuſb)ej rem frog: 
_ amonctlis(: and thetyeams thecect Lolupodenked 
<vbtforeyrive.alle,” > lim 3£1 95 2 09h; 


299 YA 501 Sn) L 5m prot g—>_—8: Qeit+2', 
+82CYY $03 yo $14 Rge ts aGohtl in Danus an: 
The produR of 4 multiplyed by 3 is 12, and the 
_ produ of 8 multiplyed by 9 is 73 ; wherefore 7 
fay, As 12 to 19, ſo 72 to the term required, which 
A find by the lingle Rule of Three g-<t to be 1 


OO ONO» vt IG ads, whe band As | 
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9} - The Releof Three Compound | Book I, if | 
So that if opens ſpend 19/. in three moneths, 

wy wil nifire for” the maintenance of -8 
Students 9 —_ ſee the whole operation , as 

flewey, 


nn ny i ———_—— ——__ 
"2 72 | 


-ptikmancr this being the Queſtion As before 
(in thelaſt Rule of the md Chapter )-if the cae- 
rjage of $C. 128 miles, coſt. 48 -.-what will the 
carriage of 4 C. 32/miles Rand mein? the Anſwer 
herenaey' will he 6s 7. 45 Appears by! the Work, 
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111. When thE Queſtion propounded ought to 
be reſolved by the Jouble Rule In- | 
verſe, havin auleipty 6c the double Th, GoldenRale 
terms a croſs, thats , the uppermoſt compenud of fve 
term of the firſt plate by the lower PORIOIT b 
of the laſt, and'the uppermoſt of the —_— hy 
Jait place by thElower of the firſt, wwerſe. 
write each produR under the lower 
term by whichſt js produced , and then if the in- 


verſe: proportion be: found! in-theuppermotttine, 


uſing; thoſe products; 3s Liogle- terms, proceed to 
find-the term requirediby the-tingle Rule of: Three 
dire: Bur in-caſk you find;the Inverſe propos- 
tion-in;the lowers ide, :performmthe Work by the 
lingleRule of Threeqnverſe,. 85) > 4.015% 069 
So inthe Exampleabove mentioned; if 9 buſhels 
of -Prevender ſerye;8: horſes 12 dayes:, bow long 
will 24 buſhels laſk!z@horſes? Here 03. | 47 
if you rank the texrhs-thac, you ſhall: $—12-—16 


find che-Inverſe proportion in: the: 91 | 24 
'firſt line, ;as is obſervetl .in the laſt--; *F" £05 
Chapter : And therefore having ſubſcribed .the 
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5 The Rute of thiee Ciripnand Be) Back. 

prodnQs according to thedireion given you in 
this Rule, Iproceed co ſatisfie the demand of this 
queſtion by the fingle Rule 'of Three direQ, as ap- 
pears by the Work following. - 
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F. CHAP. XIIL 
} The Rale of Fellowſhip. 


*F 

= © H E Rules of plaral proportion are thoſe, 
| - by which we refolve Queſtions, that are 
diſcoverable by more golden Rules 

than' one, and yet' cannot be per- Rulerof plaral 
formed by the double golden Rule proportion. 
mentioned before itt the three laſt 

Chapters. - Of theſe Rales there are divers kinds 
and varieties according to the nature of the que- 
ſion, propounded, for here the terms given are 
ſometimes four, ſometimes five, fometimes more,and 
the (erp rohuronoworimes pee Gagne, "Ox: 
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plural proportion } 
P, and the Rule 


II. Two particular Rules © 
are theſe, thE Rule of Fello 
ee lam” TS: 5 et 

111. The Rule of Fellowſhip is that , by we 

,. in accompts amonglt divers men ( their _ 
EE ſeveral ſtocks together. with the whole 
gain or loſs being” propounded ) the 

gain or Joſs of each particular'man may be diſcs- 
vered:: . As in this Example ;" iid B were ſharets 
in a parcel of Merchafidize”, in the purchaſe of 
which A laid out 7/7. and F'1t?. and they having 
fold this Commodity , find that their clear gains 
amounts to 545, Now here the Queſtion to be 
refolved by this Rule is, what part of that 54 s. 
accrewsto A, and what to'B; according to the 
rate of the ſeveral ſums or Rocks which they ad. 
ventured? -Again, ..4, .Z3,..andC ,. fraight a Ship 
from the Canaries for England, with 108 Tuns of 
Wine, of which 4 had 48 , B'36; and C 24 , the 
Mariners meeting with a ſtorm at Sea, were con- 


Nrained for the ſafety of their.tives, to caſt 45 Tun 


thereof over-board ; here the Queſtion to be re- 
ſolved is, HOw many of- the 45 Tun each particu- 
lar Merchanthath loſt, [according tothe rate of his 
Adventure?- {3% ooh log gom ad $ooikig tr,” 
:..Y. The Rule of -Fellowſhip 11s, either lingle or 
double. a SIENGD. $1 ; dint 
F. The (lingle Rule is, when the.ſtocks propoun. 
ded' do continue-in the Adventure {or common 
Bank) equal; times, to wit, one ſtock as long 
time as another. - THEE | 
q - FI, 1n the ſingle Rule of. FeHow- 
How work,  ſhip,take the total of all the ſtocks for 
(ſingle nies the firſt term, the whole ga.n or wy 
or 


Chap KITE. -17ho\ Ruler of Belloroſbip. 95 © 
1. IF forthe ſecond ; and the/particuiar ſtocks for the = 
third rerms.; this done , repeating the'Rule. of 
5 KY Three ſooften , as there-ace particular Sockvin 
Fa _ apt" the fourth _ produced- upon 
hoſe ſeveral operations, are the 'refpeRtive pains 
0 or lofles of Hola yardicular ſtocks-propounded : So 
2 inthe firſt Example above-mentioned 7 4. and-11 {4 


: are-the' ſtocks' propounded-; whoſe total-.1s 18 4, 
£ which I take for the firſt term : Again, 545. the 
| common gain ,- is the ſecond: term, and. 71. the 
S firſt particular ſtock , is the third term of the firſt 
. proportion ;- whereupon ſay, as18/. to 545.10 
71. to another number , which-by the dire@ Rule 
; of Three I find to be 215. viz. the part of the gain 

due to 4, that expended the 7 /. ſtock. Then for 
> | the ſecond proportiony I ſay, as 184, to:54 5. ſo 
: 117, to another number, which I likewiſe find by 


the Rule of Three dire&. to be 33 5, viz. the part 
of the gain due to Z, for his 11 1; ſtock, © * 


Bo | 7 —z 

II hy 4—37103 
Again, in the'other premifed Example, the par- 
ticular loſs of oneÞr la to A, 15 20 Tun, toB15, 


andtoC1o Tun, 
| 48 = 48——20 FFI. 
36 $108——4q5 36——15 - 
24 24——10 


VII. The double Rule of Fellowſhip 
is, when the ſtocks propounded: are 2. Donble, 
double numbers, viz. when cach ſtock 
P51 EP: i bath 


. 


o 


Fo» _.*\ The Rula. of Fellowſpip. .' i | Boakb 
bath relation ta 2, particular time ; Example, i 
B, andC; hold @ paſture in common,-: far; which 
they-/\pay 45 4. per qr In this paſture 4 hat 
24 Oxcwwent 32 dogs 8 bad 12 there 48 days; 
andC fed/16 Oxen there 24. dayes3, now the Que 
ſion toibe reſolved by this Rule is; what part 83h 
of theſe Tenavts onghr: eo pay of the45 4. rant? 
and here/you may obſerve; that the Racks proapoun- 
ded are double numbers, wiz. each Fork of Qxen 
hath refetence to 2 parexca/ar time ,, for the reſpe- 
Rive Rock of A is 24 Qxen, and its perivewer (RG 
is 32'dayes; again, the ſtock of B {412, Qzen, and 
the'»e/peftive time is 48 dayes; and laſtly, the ſock 
of Cis 16 Oxen, and its pecu{ier tirhe 15 24 dayes, 
whiclvas you ſee are double n 1&1 | 

' Vit: In the double Rule of Fejlowlbip, mul= | 
tiply each particular ſtock hy its re» | 
eive time, and take. the roral of |” 
eir Products for the firſt term, the 
" wholegain or loſs for the ſecond, and 
the ſaid particular: Products of the dapble num- 
bers for the third term : This done, repeating, as 
| before, the Rule of Three, ſo often as there are 
Products of the double numbers ,” the:foureh terms 
produced upon-thoſe ſeveral operations, grethe 
numbers you.-look for: $So in the.Exavple of the 
JatRule, the Produ&t of 24 and 32, is 768, the 
Produ& of 12 and 48, is 576, and the Product of 
16 and 24, is 384, the ſug of theſe: PraduRts 1s 
1728, which is the firſt term inthe Queſtion, then 
45 1. the rent, is the ſecond, term, and 768 the 
firſt ProduR, is the: third term of the fir} pro- 
portion, "Wherefore 1 ſay, as 1728 to 45/.. {9 


768 to another number, which I find by she G 
ret. 
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Chap:XIIT. "The Rivero Fellowſhip. tor 


re& Rule,of Threeto'be'5&7) 5x; the part 'of the 
rent that, 1 6nght'ito pay t- Then for the ſecond 
proportion 7 ſay, as 1728 to 457. ſo 576'to i5 /. 
which is'the/part that B. ought' to pay : Andlaftly, 
as 1728 to'45 /. fo384 10-19 1,iz, the'ipart that C 


muſt pay, * 


Mae ono coor CURL Ep 
$7651728———45—=—=0 $76—15" 
384Y 384——10 


A ſecond Example of the eight Rule, ' Three 
Merchants, "A,B, and C enter Partnerſhip, and a+ 
gree to continue in a joynt AlVenture'16 moneths, 
A,puts into the common ſtock ar the beginninpg*'of 
the ſaid rerm100' pounds/;'at & moneths end he 
takes out 40-pounds, and4monerths after ſuch ta- 


- king our he puts; in:140 pohnds., B puts in at firſt 


200 pounds,at.6 mopeths end he puts in50pounds 
more , and 4. moneths after the putting in of the 
50 pounds, he takes out 100.pounds., C puts inat 


' firſt 150/pounds,;at four monerths end he takes our 


5o pounds, and $ moneths' after ſuch raking our 
puts in 100 pounds. . Now at;the end of the. ſaid 


16 moneths they had gained, 357 pounds, the Que- 
{tion is how.much of the ſaid gain belongs to each 
Merchant for his ſhare. . * Ty Reg IT 
In-Queſtions of this nature,two things are ptin- 
cipallyro be obſerved, 1..The whole time of part- 
nexſhip. 2, The reſpeRive time belonging £0 each 
mans particular f{tock ; ſo here, it 15 evident thar 
the whole time is 16 moneths , and the particular 
ſtocks and times belonging to .cach Merchant will 
be as followeth, v5z,. IE ES: 
ONE " aan © .. 


102 .oThe, Rule of | Fellowſhip. 1 Book1, 
A had. 190/. inthe common {tock\for;82/ - 
rmoneths:,; therefore: 100: multiplied by$ Boo; 
produceth-—— 
Alſo'60./. for-4 mae cheriore G07, 
multiplied. by 4 produceth;——— 240": 
Alſo 2007. for 4 moneths, therefore; { 800” 
200 multiplied by 4 produceth- — 
The total of the chrome 1 of money bow. 1840 
tim T4 A, 1s-»— 


B had 200 /. in'the common tock for 6 
mogerths,-. therefore 200 wpltiphcd by 6 

dduceth+——-4-- — | 

Alſo 250 /.for 4 moperds, therefore 250 ) 
multiplied by 4 produceth —— — 

Aifo 2501, for' 6:moneths, therefore 
750 -mu|riplied by 6 produicerh- 


\The total of the produtts of mon and 

rinte for B, $4325 ON ry HS” 
Di. 2. 

| Chad I yol. in the common dk for 47 

moneths., therefore e 159 .multiplict' by 4 g \ Goo 


produceth- : _— T « 
. Alſo. 100 I. for monet "Mp ſereforen, "431 


160 wltipliedby 8 ptoduceth—_—— 

Alſo 200 1, for 4-moneths , therefore & 800. 
200 multiplied by 4 ae PEERS | 

The toral of the produdts of wo Ae 


time. for = 


Thien: adding the ſaid three cobals Hogetber', 
Wit, 1540, ,3100 & 2200,the ſum is 7140, htratore 
proceeding as inthe laſt Example, 1 ſay by the 


: | Ruleof three direQ,as 7140 15 tothe total gain 357 
pounds ; 
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Chap.XIV. The Rwle of Apr ion. © Toz : 


pounds ; fo1s:1840 t0-92; pourds the gain of A : 
again, As 7149/15 t0:357 5:10 \j43100 t0.155 the 
gain of B: Laſtly, as7140is to 357 ; ſais 2200, 
to 119 the gain of C, + 7 Oh, 
/. TX. The Rule of fellowſhip is proyed 

7: Addition of: 'the terms: required, Th» prof, 
whoſe: ſum! ought to be equal ro: che 
ſecond term in the Queſtion , otherwiſe the whole 
Work is erroneous : ſoin the firſt Zxawp/e of the 
ſixth Rule afore-going,21 5. and-37 5. being added 
together are equal to 54 7. the: ſecond term inthar 
Queſtion: lrkewiſe in. the: Jaſt;, :Zxampe - of the 
ſame Rule, as alſo in the firſt Example of the laſt 
Rale;the ſum of 20, 15, and 10 the texms required 
areequal to45; che ſecond rerm propounded, -. 


ad. 4 dh 
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| ares 7 s H A P. IV, 
| The Rule of Mlligation. 


26 Bo E, Rule of Alligation 'is that , by which 
1 we reſolve Queſtions ,” that concerrr the 
mixing of divers fimples. together,” 
. 11. Alligation is either Medial] or Alternate. 
TIL. Alligation Medial is when having the fe- 
veral quant:ties. and rates of divers © 
ſimples propounded, we diſcover the 4557 
mean rate of-a mixture compounded * : 
of thoſe ſimples. $9 10 buſhels of' wheat at 4 -. 
or (whichis all one) 48 4. the buſhel ; 4o buſhels, 
of rye at 37, er 36d. the buſhel; and 50 bulhels.. 
of barley at 2.5, or 244, the buſhel 5 being mixed 
: H 2 2 with; 


<5 = - a ders: Wa ES thr one tc >. 
4x uw 45 ”y 4 
oo wo . 3 I ns a ne, " 
: _ IJ 


with 2o bushels of oats at'12 d.the bushel, the Rule 
of Alligation medial *heweth you the mean price of 
that miſtling. 7-0 
IV. In Alligation medial , firſt 
The operations ſym the given quantities , then find 
_ proportions the total value of all the ſimples : this 
pf the ſame rates Veg 
Rule, one; 'the proportion wilt be as fo}- 
| loweth, | 
As the ſum of the quantities is to the total value 
of the (imples : | ; 
So' is-any part of the mixture propounded to 
the required mean rate or price of that 
part. | | 
Repeating again the premiſed Example of the | 
third Rule, I demand how much one bushel of that [# 


miſtling is worth ? Now the ſum of 10, 40, 50,20, = 
the given quantities ) is 120 bushels, and the value | 
of the 10 buchels of wheat at 48 4. the bushel, a- 


the produe is 480 t again, the value of the 4 bu- 
Shels of rye at 36d. the buskel, is 1440d. The va- | 
lue of the 5o bushels of barley at 24 4. the bushel, |! 
15 1200 4, And the-value of 20 bushels of oats at 124. | 
the buchel is 2404, All theſe values being added | 
cogether, their total is 3360 4. - Ifay then by the j 
Rule of Three Diret, if 120 bushels give 33604. | 
what will 1 bushel yield ? The Rule preſently an- 
ſwers me 28 4 whereupon I conclude, that a 
busbei of that miſtling may be afforded for 28 4. 
thatis, 25.44. which is the. reſolution of the 
reſtion propounded, 


Ma 0 —o_t 8 


- mounts L. 480 4. for 48 being multiplied by 10, 7 
du&t bh 


5 ne De To eS 
The Value. of 


4 NY ; And 20 Buſhels of Oars at 12 4. 


' In like manner if It be demanded what 8 Buſhels 
or a Quarter of that Miſtling is worth? The-An/wer 
will be'224d. which being divided by 12, andy 
that means reduced into ſ6#ings,/is18 5.8 4. 


120 ——3360——8&— 224 
Y. In Aligation Medial, the tryal of the Work 


is by comparing the total value of the 
ſeveral ſimples with the value of the The Proof. 


whole mixture : For when thoſe : ſums 


accord, the operation is perfet; ſo in the rſt 


7 Example of the'laſt Rule, 


C10 Buſhels of Wheat at 4s. the /. 5. d. 


| Bulhel i= ——————— ——z2-0-0 
40 Buſhels of Rye at 3 s. the 

Buſhel is-———— —6—0—O 
5o Buſhels of Barley at 2s. the 

Buſhel is ——— _ —— 0—O 


{ the Buſhel i—— —-——-—1—o—-0 


———— 
— 


All which amount 10 —-——— 14 — 0— © 
which is likewiſe the value of 120 


of Buſhels at 284. or 2 s. 44, the Buſhel, for that 
=Z alſo amounts to 14 /. | 


FI. Alligation Alternate is , when having the ſe- 
veral rates of divers Simples given, we 
diſcover ſuch quantities of them; as are 
neceſlary to-make a mixture, which 
may bear a, certain rate propounded. 

Example : A man being determined to mix 10 
Bushels of Wheat at 4s. or 48 4. the Bushel, with 

H 3 Rye 


Alligation 
Alternate, 


166+ The Rule of Book. 


Rye of 3.5. or 36#:::the Buſhel:, with: Barley: of 


2 3; Of 24d. the Buſbel; and with: Oats of x5. or. 


12 8. the Buſhel ; ;the; Rule .of [Aligation Alretnute 


will diſcover unto; you how muck Rye; how much | 


-Barley , and how much Oats he ought to add un- 

to the 10Buſhels of Wheat 5; in ſuch ſort that the 

mixture of them alcogether may bear a certain 

rate or price propounded. nerdy .0{ A 
V1I. In Queftions. of - Aligatiat: arg xy » you 
+: 7 muſt rank the terms.in-ſuch fo 


# 


dering of he 


Tirms. 
10 Buſhels of Whext, that the mixture of all 


+ preſenting the Root, and Jlikewiſe write 
the other rates propounded, viz. 48 4. 
a8 | 36 4. 244. and 124.: one above ano- 


ther upon the right-hand of that live '# 
of Connexion, which rates are con= 7 


ceived. to iſſue from 28-4. as branches 
from the Root , the fabrick hereof. appears plainly 
in the Margent, | | 


L 


F1IL. Having ranked the terms, in their-due 


order., link the branches together by 
certain Arks , in ſuch ſort , that one 
that; is greater than;the Root or rate 
of the mixture, may alwayes be coupled with _ 

Y-5 | racer 


Flow to couple 
tbe Terms. 


; ch fort ;- thac- 
The right 70 the given rate of the mixture may! r6-: 


a 


pe” 


preſent the root, and- the ſeveral rates X# 
of the Simples may {ſtand :;as) branches 
iſſuing from that root : So the Example of the laſt 
Rule being propounded, I demand bow mych 
Rye, Barley, and Oats, ought tobe; added to «i Ws 

0. 
gether may bear-ther ate or price of 284,..0r 2 5, 
44. the Buſhel : And therefore drawing a line of _ : 
connexion , I place 28. 4. the given rate: of ghe. | 
mixture, upon theleft hand therevf by itſelf re- 7 


ChaplV. | Wah. —  i7 - 
ther that'is leſs thar-the fame'; - $0 imrhe premiſe 


df ' Example, *48'may belinked with 12, and _—_— 
Yr, 24, or otherwiſe 48 may be coupled with 24, an 
<4 Z 36 with 12, and then the Work will tand - 
n- 8 
he 8 36 \ h - 
in L | Or th#s, 3 
Y 7%, 284, — 2 990 
ow 2} I2 w;1 
| | Ci, 
as 2 (1 Ws 
6 IX. Having alligated the branches , and found 


£5: 2 the differences berwixt them and the  _ 
xs =} Root, write the differences of cach How 26 01der 
*e ed ' | the differ en- 


2 £tbs 


wo 


this Book”) __ 20, TI place 20 juſt againſt 12, 
the reſpe&tive yo 


ng the difference herwixe 28 and 12, .1 write it 
juit agaih{b48. Inlike manner 8 being rhe diffo- 
rence between 28and 36, I 
lace it right againſt 24. ; Ip 
And laſtly, 4 the difference >. TY 
bo betwixt 28 and 24, I write 1 | p 
& © juſtagainſt36:' Intheend' | | 
ly =} the-whole'Fabrick of the fag 


Work (as'the branches are 


ue' thus linked) will tand as in 
by the Example. 
ne 


i 


IN" hob 
' But: the branches being linked affer the other, 


manner, the Work will be thus diſpoſed,: | 


16.4 
1 6.4 


120.8 
20.8 over againſt | the ſame 


: numbers 24 and 12.: All 
this Performed, the whole frame of the Work will 
ſtand xs in the Margent. | | 

2. Take this for another Example : It is reps 

re 


% 
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red to mix 10 buſhels'of Wheat at 48 4. the buſhel 

with'Rye of 364, the bushel, with Barley of 24 @; 
IX the bushel, and with Oats of 12 4. the busbel, and 

the Queſtion now is, 'How much' Rye , 'Barley, 
2X and Oats ought to be added to the 1o bushels of 
XZ Wheat, that the entire mixture may be afforded at 
7 164. the bushel ? Here the branches of this Que- 
2X tion (according to the eighth Rule of this Chap- 
BF ter) ought to be linked th, | 


4.8 
16436 


We) | 
= And as for the Alternation of the differences, it 


$is evident (.by the preſent Rule ). that the differ- 
' Fence between 16 and 12 being 4,0ught to be thrice 

#rrafſcribed, iz. firſt juſt againſt 48, then againſt 
7 36, andlaſt of all againſt 24. Again, 32 the dif- 
© ference betwixt 16 and 48, as alſo.20 the difler- 
= ence between 16and 36 5 and laſtly, 8 the differ- 
{ ence betwixt 16 and 24, ought all to be placed juſt 


"I 

Y againſt by 

(x8 | +4 

| 16 it 4 
24 4 . 
12 | 32.20-8, 


3.1 determining to mix 10 bushels 'of Wheat at 
48 4, the bushel , with Rye of 364, the bushel, 
with'Barley of 244. the busbel , and with Os 

as 5 "y = bs : : . 's] 


As The Rale of _. «Book. 
f 124. the Buſhel , defire tro know how, much-of 
wet I ought to take, that I might afford rhe! whole 
mixture 'at 404 the Buſhel r Here the whole Work | 
being ordered according to the Rules aforegoing, | 
it Wi | ſtand as followeth, | 1 6 | : 


4. 16. '28, 

8. | | 
8. 
8... 


Py 


4. Amanintending to mix 10 Buſhels of Wheat | 
at48 4, the Bnſhel, with Rye of 364. the Buſhel, # 
with Barley of 24 4. the Bulhel,with Peaſe of 164. Þ 
the Buſhel, and with Oats of 124.the Buſhel, de- 
fires to know how much Rye, Barley, Peaſe, and '? 
Oats he ought 'to add to the xo Buſkels of Wheat, 
that the whole maſs of Corn'ſo mixed might be | 
afforded at 20 4. the Bufhel ? This 2xeftion being 
thas propeunded;, the terms. thereof ( by the Rules #7 
aforegoing ) may be Aligated, and the differences } 
of the terms Alternated, as followeth, | 


' 5. Laſtly, A Goldſmith hath ſome Gold of 24 
Caretts, otber of 21 Carefts,. and other ſome, of 19 | 
Carefts fine, . which he would To. mix with .Aloy, 
that 192 Ounces of the eftire mixt#re might bear 

if '7 


Chap-XIV. 


GP ; 


., Mligatiep. ir | 
17 Carefts. fine. how. the ueftion is how .much of | 
each ſott,. as. Fo yon mbch_4/oy'he muſt take to 
accompliſh. bis, defire ? Before ;you 

can well underſtand this Bae oh. Lf 
Mlbay tes } af 


will. be neceſſary to explain what a 


| Care&#fine, and what Alloy, is; the 


Mint. Maſters and Goldſmiths to diſtinguiſh the 
different finene/s of Gold, eſteem an entire ounce 
to contain 24 Cares, and qQne Ounce of Gold 


X thar being tryed in the fire ISſeeir nothing of the 

= weight, - is ſaid to be 24 Carts fine : again, the 

= ounce that being tryed loſeth one four and twen- 
eat FF tieth part of the weight, is ſaid to be 23 Cares 
el, 9 fire: In like manner that which loſeth rwo four 
64. and twentieth parts of the ounce ; is"efteemed-to 
de- be 22 Care#s fine, and ſo conſequently of the 
ind "2 reſt: And as for Atop it is filver, copper; 'orFfdttte 
at, J other baſer-merraf, with which che Goldftiifths' uſe 
be ro Mix their Gold; ro the intenc they may mode- 
ng FF rate, or abate the fineneſs thereof. Here | you 
les may aifo obſerve,that as che fnexeſe of Go/d is mea . 


ſured by:Care#,fois the finext/s 'of Silver eſtimated 
by axes : Th ſuch fort that apannd of Silver, . Which 
being 'tryed/a certain time-in the fire, lofeth no- 
thing of the weight, is Taid'to be 12 owunces fine. 


'Bur-a pownd' that being tryed loſeth ſomewhit of 


the weight , is faid to be the remainder - of the weight 
fine. Example ;, a pound of Silver that loſerh in the 
fre one o#nce 8p. is eſtimated to be 10 ounces 12 p. 
fine, and that which loſerh '2 ounces B p. 10 grains, 
is ſaid to beg ounces, 11 p. 14 grains fine,&&c. Now 
to rank the terras:of the laſt mentioned [2neſtion, 
as alſo the differences of the terms in their due or- 
der, becauſe the three given branches ( viz. 24 
hy Carefts, 


IT2 The Rule of Book T. 


Carefts, 21 Carets, and 19 Carefts ) areall greater 
than 17 Cares the ro0r:or rate of the mixtore, 
c 


adde © as another -branch which I conceive e 


lefs than the yoo: , and then proceed as in the for- 


mer operations ; the' whole frame of the Work is 
expreſſed here, as followeth : 


24 I7 

21 " IP 

we I9 7 
@] | 7. 4. - I 


XI. When'in one and' the ſame line there are 
found more differences than one, add 
How to adds them together, and write the ſum juſt 
vhe differences. agaiad wr" ſame differences before a 

| Fai 
right ban . nigh - ; my drawn towards the 
o the firſ: Example of the laſt Rule being pro- 
pounded, the ſum of 16 and 4 ( the diferences 
JS juſt againſt the firſt branch) being 20, I 
rite 1t over againſt the ſame differences, before 
the new line drawn upon the right hand of the 
Work , and ſo conſequently the reſt in their due 
order, as appears by the Example hereunto annex- 


[n 


Chap.XIV. 


ſtand, as followeth : 


{Fa 17 
wow | 
21 "7 

17 | 17 17 
9 ana 


Alligation. Ii' 
In like manner the laſt Example of the laſt Rule 
being offered, the whole Fabrick of the Work will 


X11. Alligation Alternate is, cither Partial, 


= or Total. | 


X11]. Alternation 'Partial is, when having 


-: the ſeveral rates of divers Simples, and 


© the-quantity of one of them given, we Alernation 


-_ s 
KF 


Fe 
SRo) 
NY. 
Tf 
Fa 


P 

"* 
St 
\ 


- Simples being made according to 'the quantity 


; diſcover the ſeveral quantities -of the Partial. 
. reſt, in ſuch ſort that a mixture of thoſe 


Si. 


ven, and the quantities ſo found , that mixture 


1s the Example of the fixth Rile-, as alſo. all 
Examples of the tenth Rule, except the laſt. - 
XTF. In Queſtions of Alternation ,,, 
Partial, the proportion is as follow. gd 
eth., | | ule 


Z to the ſeveral differences of the reſt : 


: may bear a.certain'rate propounded : Of this kind 


the 


portions 


this 


Rule. 
As the difference annexed to the firſt branch is 


So is the quantity propounded to the ſeveral 


quantities required. 


So the Example of the Gixth ind ſeventh Rules 


of this Chapter -being agvin repeated, and 


the 


rerms thereof , as alſo the differences of the terms 
being ordered after the firſt manner ( shewed you 


inthe ninth Rule aforegoing)) it is evident-t 


hat 


for 


114 The Rule of Book 1. # 
for every 16Buſh- 


48 16 els of Wheat 'that 
he, « 28) 36 4 Itake in the mix- 2 
. 24 g ture, I ought to ? 
12 ; 


take 4 Buſhels of 
m"_ Rye, 8 Bulhels of 


Barley, and 20 Bufhels of Oats 5 and therefore 7 
ay, £4 
ty * As 16 the difference annexed to the firſt 
branch ( being.the rate of the, Wheat ) is to 
4 the difference annexed to the next;,.. being 
'+:the rate of the Rye 5 ſois 10 the given quan- ' 
* tity of the Wheat to another number, which 
i. being found by the Rule of Three dire, to 
\.:betwo Buſhels and an half (or two pecks) is _ 
the quantity of Rye neceſſary in the mixture, * 
. TE. As 16 to 8, ſo 1s 10 to: another number, = 
- -which:being likewiſe found by the Rule,,of } 
Three to: be: five Bulhels, is the quantity, of 
Barley, neceſſary in the mixture. + of | 
II. As 16t0,20, ſo is 10 to another number, _ 
. which being in like ſort. found by the Rule 
of Three to. be 12 Buſhels, and half of .a _ 
 Buſhel is the quantity of Oats requilite,in + 
the mixtare.  -- 7; TO. OP 
So that at laſt Iconclude, a heap of Corn being 
compoſed of 10 Buſhels of Wheat, 2 Buſhels and 
a half of Rye, 5 Buſhels of Barley, and 12 Bulkels | 
and an” half of' Oats: when thoſe ſeveral Grains 
bear the prices aforeſaid ) may be afforded at 2 5, 
44. the Buſhe], | 
The ſame Example being ordered after 
2.Caſe. the ſecond manner ( expreſſed likewiſe in 
the 9th Rule of this preſent Chapter) 7 /ay; 
I, As 


hap-XIV. Alligation. Is 


k 1. 3 
aſh- #F 1. As4 the difference annexed to the rate of the 
that iT wheat, is to 16 the difference annexed to the 
jix- © rate of the rye 5 ſo is 19 the gives quantity 
to |} ofthe wheat, t040 buſhels the 7equired quan= 
; of * ity of therye. | | 
$0f _ - II. As 4 to20, ſ6 is 10 to 50 buſhels, the re- 
e1 quiſite quantity of the barley, | 
* -HI. As4to8, ſois1oto 20 buſhels, the quan=- 
irſt tity of the oats neceſſary in the mixture, 
tO | 
og = TH 
an- 
ich >» I6 
to 28 20 
). 15 8 
me. © ; | | 
&, * SothatI conclude agaiz, a maſs of Corn being 
of Fcompounded Of 10 bullets of wheat; 40 buſhels of 
9* 2?rye, 50 buſhels of barley, and”z0 buſhels of 'oars, 
' - (when thoſe Grains bear the prices propounded in 
er, __-—this Example) may be afforded at 25. 44. the buſh- 
ule el as before. | F THUS OY NY 
12. Z 3. That Example being diſpoſed afrer 3. Caſe. 
in "2 thethird manner (expreffed in the tenth ' - * 
2 andeleventhRulesof thisChaprer)Iſay, | 
vg I. As 20 the. ſam of the differences annexed to the 
nd rate of the wheat, is to 26 the ſam of the dif- 
ebs ferences annexed to the rare of the rye ſois 
Ins IO the gives quantity of the wheat, to 10 
Pp buſhels the required quantity of the rye. 
IT. As 20 to 28, ſo is 10 to 14 buſhels the re- 
er quiſite quantity of the barley. 
in III. As 20 to 28, ſo is 10 to 14 buſhels, the 
ly; quantity of oats demanded in the mixture, 


28 


The Rule = Book I. 


16:4; 20 
RR 16.4] 20 
28>, 20.8] 28 
20.8! 28 


Whereupon this rhird time likewiſe I conclude, |} 
that ( thoſe Grains Kill retaining the given rates) ? 


10 bushels of Wheat, 10 bushels of Rye, 14 bushels 


of Barley, and 14 bushels of. Oats being all mixed [* 
together, will conſtitute a 14/5 of Corn, that may *# 
be afforded at 28 4. or 2 s, 4.4. the bushel, b 
By this Example thus diverſified it plainly ap- Þ7 
pears, that the quantities required may be altered |? 
as Often as the Queſtion given will admit divers 3 
Alligations , and yet the mixture produced will ſtill 7 
hold the rate propounded ; but when the Queſtios 7 
propounded will admit but one only way of Alli- : 


gation, the quantitjes required to:make the mixture, EL 
cannot be varied; ſo the ſecond Example of the | 


tenth Rule of this Chapter, being again produced, # 
and ordered according to the direQion of the ele- 2 
venth Rule aforegoing, 7 ſay, 0: i 
I. As 4to4, ſo 10to010 bushels of Rye. 
II. As4to 4, ſo 1o to 10 bushels of Barley. 
IIT. As 4 to 60, ſo 1oto 150 bushels of Oats. 


ok I. Fl Chap,XIV, . _ | Wlligation, £17 
 So- that for this Queſtion 7 covchyde,, to 10 bus 
= ſthels of wheat you ought to add 10 buſhels of xye; 
X 10 he els of -barley, and 150of/oats, to the end. 
2X that a mixrwre'of Corn might be made, whichmay 
*Z be ſold at 16 4. the buſhel :: And here the quanti+ 
= ries found '( viz; 10, 10, and 150 ) cannot be a{e- 
Fred, becauſe the terms of this Queſtion will nog 
ide, MFadmit any other'variety of Aiigation.: ' 
tes) 8 A&TV.In Alternation Partial,the proof is likewiſe 
hels by comparing the total value of the 
xed |*feveral ſimples, with the yalue of the' 76 props: 
nay whole mixtyre'*© $0 in the! ſecond: :; 7 
—Xxanmple of the'laſt Rule, the: total vaſye of the 
ap- *Hobulhels of wheat, 40 buſhels of rye, :5o buſhels 
red | of batley, an& 4p buſhels of oats amounts to 14.7. 
ers {which is alſo the value of the wheje mixture ac 
till 2's. 44; the buſhel; /as appears by: the example of 
os he fifth Rule of this preſent Chapter. . 
lli- F - XY1. Alternation total -is,' whenhaving theto- 
re, | Ral quantity” of -all the (imples; toge- 
the Mther with' their ſeveral [rates ,- we Altereati 
d, Fproduce their 'feveral quantities, :in | 5%. 
le- ZFſach fort, thara mixture of: thewbe-: -/ | 
-. Ring. made according. to. the quantities ſo found, 
Frhat mixture may bear a certain rate propounded : 
FO this ſort'is the laſt example 'of the'tenth Rule 
= aforepoing ;' as-alſo' th, ' a Goldſmith having di- 
2 vers ſorts of Gold, viz, ſome of 24. Cares, other - 
7 of 22 Cares, ſome of 18 Carecs, and other ſome 
= of 16 Cares five, is deliroug-ro melt of all theſe 


ſorts ſo much together,, as , ay make a maſs con- 


OE, Oe 


taining 60 ounces of 21 Cark&s fie : "Now this 
Rule of Alternation total ſheweth, you how much you 
are to take of each ſort, -to the end rhe whole'waſs 


a 


—_——— CC M32 4s as 
ee lr. EE ES” —_ 
_— m= 


' 047 (Gestherdad gay uahtiry of; all-cheſfimp] 


rrd the Rake of Beek 
| TOntain' juſt 60 ounces of 21 Gareds ”0 


Sunmſrpropbudded.” "fs , ops 
-- KV, In Queliions *of, Aken 
te profes, tion oral the proporeion is, 35 hl. 


- .Asthe ſum of al the differences is £0 "abe. zozal | 
- >. quantity of All-the fGawphes 5; $90js. the corre. | 
ſpondent..difference of each,rate. £9. the res | 
= Rive quantity of the ſane vates; | | * 
$0 the laſt example of the-la8 Rule being | proc 
poxntled, Ti. 
1, As 12 thefum of the diberence nn is 59.69 


''5' the correfpoindent «diff enence of OE 
- thefirfirate,:to 25 Junces,,v*- the require 
| quintirpof the'Gold-of the ſame: rate, ybi 
may be: __ to -make-the mixture propoui:. | 


-1.' As 12/t0'60,: ſo'is 3 dhe coreſpondone, 0 
ference | of 22.Carects the 'ſecog 1 i 
""ounides, viz, -thequantity of 4 the'G Golf of of. 2 
Citets,ithat'ought $0!beuſed in the! mixeiire- | 

III. As 12:$0::6d ;, 10.151 40 5: ounces of the} 

- 'Gold:of18:CareRts fone: 
TV. As 12016, {0 is 3 49 x5 oudces of" rhe! 

- | 'Gold-of 26 Cares five; which ,are repel 

tobe taken Nike RrrRA ed... | 


- 


Chap. XIV. _ Mlbipation: Iz} 
| -+ Whercupdn' Zemelude, 'that:2.5 Quaces of 24G 
ireets;fava, xg Ounces of 22:Carecs, 5 GUAces; Of 3B 
CareQs,and 15 ounces of 16-Carefts.fine, being 
rt anvcergt 27 Career, wb ks 
2x taining 600unces:97:21 Cares firr, [which is the 

AA A Y reſalutionof the {wefion|propounded. v1] 230 
2 .- A]zain, thelak Example of the teath Rule being 
7 [here repeated, and ordered agcording to the di- 
I. As 64to 192, ſ0 is 17 to 53 -0unces.of 24 G4" 
__ _reas fone, | | 

Ti. As 64 to Tt92, To is 17 to 51 ounces of xt 
-- Carew, 7X THT 
. II. As 64 t0 193, ſo is 17 to 51 ounces of 19 


perations of thefirit of "theſe Exaniplesmay'be w#- 


Os OT oariga che 457Arions 
ried accordin the diverſity of it Rigats 
31993 TQ& 559 STI I FA CE 1: off # which 


ere: 


; | The\Rwle of - Book 
which it will '«dinit,' whereas'the laſt Example is 
not \ſubje&' to ably variety, the Mig ations theteof 
remainingalwayesrhe)fame.7 117 25! 54s 
XY 111. Here -the- maps, + 4s: perfe@,.:when 
- . -1 4». * the. ſum: of 'the quaririties: found agrees | 
Te Proof. with the total quanticy'3 propounded:: 
2 So'in!the firſt Exaniple of-the .laſt Rule, | 
25,45, 5, and 15 >(1rbequantictesfqund ) beingall 
added togetberiamount' to' 603 which 1s the total 
quantity-propomded, \i -: 1 .no1w1 th FT þ 
X ax £3557 
TOUT HY YTNiiM[ 
= HAP. RY, nt P5140) 
; 20 292%1L2 17 Of FI Uu ot S000) 2D7A TIT, 
, Ay - +87} 
: The Rule of, Falſe.” Rig 


(0 - 
: right GJ, 


% 


1. TP E Rule of Falſe, is alwa 


| falſe and ſuppoſiritial 
ſure after the Propoſition 1 
ſion propounged ; for'thi 
out by the Re! of Falſe, whtmaby, Falſe terms [#p- | 
poſed, we diſcober the true terms required. = 
Il. The Ruk of Falſe , is either of ſingle or 
:doublr politian,,} x .. - | : 


— ns IL 


a er a ae I. Ems - 


PERES yTO3 eugene fn: - 
£25515 12 12 2-180 The Rule;of, Ingle pohjiah is, | 
He:Rule-of ' when at once,viz,,by.one' falſe polition | 
fing/e, Poſition: gre have means $9 dilcover the ttue re- | 
ef9592865 ſolotion of the. ueſtion pr opounded. 
.©-For Example.z 4, B, and C, determining fo, buy | 
0gether 2,certain quantity of Timber, that.ſhquld | 
coli then; 36-4,, agree, amongſt, themſelves that 3 
-thall pay of chag ſum a third part more than A, and 
that C ſhall pay a fearch more than B, Now the 
;Muecſtion is, Wharg particular ſum each of theſe 
- | | Parties 


# ms >. fr cn moon oo no oa... = 
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parties ought_to pay of .the 36}, To reſolve this 
Queſtion.;" firſt, oi the caſe that " ought to pay 
61. of the 367, and chen Z hilt pay 87. becayſe' 
be pays 0ne'third part more then X, And laſtly,” 
C oupet to'pay.107. becauſe he is. to lay out one- 


* * 


> fourth pare more chen 2. This done, although by: 
7 addition of theſe three ſums, +4...6, 8, and 19, T 
find that T have made a wrong Potion (their rotal 


amounting” onely to'24 7.” which ought to' have 
been'36 7. J neyertheleſs by thoſe /uppoftitial Num? 
ders, Fhave means r0.diſcover the true ſums which' 
the ſcveral parties ought to pay.: for 7 [4 by the 

| © Pay 22g 


= Rule,of Three Dire, — it 
*® | 1. As24 r036, ſois 6 tog/. the part that 
=. EEE. Too IO 
I. As 24 to 36; fo 8to-12 1, the part that B 
IE Jas 


II]. As24to36, ſ0js 1ato157. the part of the 
. 561 ourOmalf pay. 2 
.1F® Hers for tryal of this Rule the the: Proof... 


= coral of che ſums found -oughr. to accord * © 
EE with the ſum'given : So in the Example of the laſt 

= Rule, 9, 12, and 15 beiog all added rogether a-, 
27 mount to 36, the ſum propounded,” -' ' 


Y. The+Rule of double. Poſtion is, 


: when two falſe - Poſition? are ſuppoſed 2% Re 'of 
IF for the reſolution of the Queſtion pro- = "IN 
& pounded. As in thy, A Workman haying | 
& chreſhe our. 40 quarters of Grain (part thereof 


being Wheat, and the reſt Barley ) received for 
his labour 28 7. being paid- after the rate of 12.4, 
for every quarter bin ,, and 64, for each 
quarter of Barley : Now. here the queſtion is, 
how many ,of choſe 40quarters were Wheat, agg 

70 99 To J's 
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how many Barley ? Here therefore I firſt ſuppoſe 


at. random, that.there was 26 Quarters of Wheat, I 


and 140f Barley, and then to diſcover whether I 
have gueſſed right or wrong, I find how much mo- 
ney.is due unto _ the Workman at the rate of 12 4. 
the Qyarter of Wheat, and 64. the Quarter of 
Barley, which I find ro be 33 -. ( viz. 265. for the 
26 Quarters of Wheat, and7 s. for the 14 Quar- 
ters of Barley ) which he ought to have received, 
if my./#ppofizion had been right ; but becauſe it dif- 
ers fyom 28s. the true ſum that he received, I. 
perceive I have miſt: the mark, and. therefore dif- 


covering how much bave err'd by finding the | 


difference betwixt 28 s. 'and 33 s, I keep in mind 


their difference, which is called the firfs error, or 


the eyroy of the firſt Poſition ; Again, I propound for 


the ſecond Poſition, that there was 30 
Wheat, and 10 Quarters of Barley 3 a 


Quarters of 


nd then the 


feconderror 1 find to be 7, for there is then due to 
the Workman for the 30 Quarters of Wheat 3os. 
and for the 10 Quarters of Barley 5 s. inall 35s. 
which differs from 28 s. the true ſum that he re- 
ceived, by 7 5, and here by theſe two falſe Poſitions, | 
together with their errors, you may diſcover how 
many. Quarters of Wheat, and bow many of Bar- 


ley the Workman threfht, as ſh 
plained by the Rule following. © 
Y1. In the Rule of double Poftion 
ving drawn two lines acroſs, and 


The Operation. ha 
placed the terms of .the falſe Poftion | 


all be farther ex- 


f viz. thoſe that have the ſame Denomination) at 7. 


the uppermoſtend of that Croſs, as alſo cach error Þ 
under his reſpeQive Poſition at; the lower end of the |: 
ſame Crofs, multiply each error by the 


contrary 7 
Pofition 5 


Chap.RV. Falſe. 


Poftian ; that is, the fecond error by the faxſt Poſition, 
” antlithe firſt error by the ſecond Poſition this done, 
| &# when both the errors are, of one and the ſame kind, 
= ( viz. both exceſſes or both defeRs ) ſubtract the 
> leſs Product out of the greater, and then the re- 


123 


” mainder 1s your Dividend ; but if the errors be of 
+ differing kinds, ( viz. one of therq an exceſs, and 
- the othera defteR ) ;add thoſe Products together, 
+ and then the ſum will be your Dividend, which if 
> youdivide by the difference of the errors, ( when 
'* they are of one and the ſame kind ) orby their ſum 
-- (when they are of different kinds) the Lvorient 


. -> will give you a number you look for, having the 


-» Game Denomination with the falſe Poſitigvs placed 


> at the upper end of the Crofs, 


1. Example. The Queſtion of the laſt Rule being 

= again propounded, I place theſe terms, viz. 26 

." ( haviog the Denomination of the Quarters of 
* Wheat 1n the fir Poftion ) and 30 ( having the 

- ſame Denomination 1a the ſecond Portion ) it the 
- upper end of the Croſs ; Asalſo5 and 7 the two 
' errors reſpeRively under them at the lower end. of 


: the Pattern following. 


' > the ſame Croſs, as you may ſee it exemplified by 


Note that this 
Charafter — 
ſignifies that 
the leſſer of 
the twoNum- 
bers, betwixt 
which it is 
found, ought 
to be ſubtra» 
Bed from the 
greater. 


This 


x 4 Wo 
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du7t is 182, and likewiſe 36 by 5, the proaxtt is 150, 


which being deducted out of 182 ( becauſe the ey- | 
roars hereare both of the ſame kind, that is, art ** 
each of them an exceſs above 28 s. the ſumme that * 


the workman received ) the remainger 15 32, which 
being divided by 2 (the difierence betwixt 5 and 7 
the two errours) leaves in the 2wuotient 16, for 
the quarters of Wheat that the workman threſhr, 
whoſe complement to 40 viz, 24 are the quarters 
of Barley, that he likewiſe threſht, ſo at JaſtI 


This ddne, having multiplyed 26 by 7, the pro. | 


Tee, L T 
*fD) k I 


conclude, the Workman receiving 28 s. for his _ 


wages in threſhing out 40 quarters of Grain (be- 
ing part Wheat, -part Barley) at 12 4. the quarter 


2” 


of Wheat, and 64. thequarter of Barley, threſhed _ 


in all 16 quarters of Wheat, and 24 quarters of 
Barley. | | 

2. Example. The ſame Queſtion being again pro. 
pounded, I ſuppoſe for my firſ# Poſition that there 
are 8 quarters of Wheat, and 32 quarters of Bar- 
ley, and then the firſt errour will be 4 s. for 8 5; 
being accompred for the 8quarters of Wheat, and 


16 s.for the 32 quarters of Barley,make in all 24 -, | 


which wants 4 s, of 28s. the ſum received s A- 


gain, ſuppoſing that there are 12 quarters of Wheat, -* 
and 28 quarters of Barley, the ſecond errour will | | 


be 2 5. for 125, being allowed for the 12 quarters 
of Wheat, and 14 s.. for the 28 quarters of Barley, 
the ſum is 26 5, which comes 2 5; ſhort of 28 5. the 


rours in 'this caſe 


po "24-7 
ATE 

ITS 4 
* - 


28 -. the ſum received) the remainder is 32, which 


being | 


right ſum-: now then 8 being multiplyed by 2, .- 

.the Produd is 16 ; likewiſe 12 by 4 produceth 48, 

.out of which if = deduR 16 ( becauſe the er- 
appen to .be both defeRts under ® 


| ©being _ 2 ( the difference of the errours) 
gives you in the quotient 16, viz, the quarters of 
FE Wheat, as before. ; 164:/6iht 


4s 


(16 


4 —— 2 
2 


£27 The. Rwie of 
the reſolution of the Queſtion propounded, 


Xote that this 50 T 78 
Charalter + 7”: a —— B28 © 26 
miimates that 
the Numbers, 
betwixt which 
ﬆ is found, 

exght to be ad- 
4:d together - | 


FTI. Here the trial is the ſame with that which i 
1s uſed in finding out the errours: So in the Ex- | 


ample premiſed -16 and 24 being -the numbers 


found, and 16. being allowed for the 16 quarters | 
of Wheat, likewiſe 12s. for the 24 quarters of 
Barley, their ſumme is 28 s. which was the ſumme | 


received by the Forkmay. 


oy 


4. Exanple.. A certiin min being demanded what 


was the age of each of his 4 Sons ? Anſwered, that .: 
his eldeſt Son was 4. years elder then the fecond ; 


his fecond Son was 4 years elder then the third, 
his third ſon was 4 years elder then the fourth or 
youngeſt; and his fourth or youngeſt, was half 
the age of the eldeſt ; the Queſtion is, what was 
the age of each Son ? Here I gueſle the age of the 


eldeſt Son to be 16, then it may be inferr'd from 


the Queſtion, that the' age of the ſecond Son was 


Book I. 
ters of Wheat, and:24 quarters'of Barley, which is 


12, the age of thethird 8, and the age of the fourth 


or youngeſt 4., this 4 ſhould be half 16 ( for the 
Queſtion faith, that the age of the youngeſt was 
half the age of the eldeſt ) but it wants 4 of what - 
= ! ought 


ok I. :-...... , Wi "v5 
ch is BY CHApeXV. Falſe. T2) 
CH 18 7 : 
'& ought to he ; wherefore I make a ſecond Poſition, 
® and take 20 for the age of the eldeſt, then the age 
= of the ſecond mult neceQarily. be 16, the age of 


[ 


2 the third 12, andthe age ofthe fourth 8, which 

ſhould be half 20, but it wants 2 : now (accerding 
-* to the Rule ) multiplying 16 (the firſt Poſition) by 
22 (jthe ſecond errour) the produ& is 32, alſo mul- 


& 


'”riplying 20 ( the © 
Mn anon) 32 — 
— by 4 (the firſk ” 16 | 48 20 
2 errour) the Pxo- | 
= duct is 80, and 
. , | #becauſe the er- 
ich 2 rours are both 
EX- | - of one kind, to: 


ers | IJ wit, both defe- & w—— 2 
4 3 Rives I ſubrrat '2 | 
of 7the lefler Pro- 2 ) 48 ( 24 


me 7 duct from the 

+= greater, ſo the remainder is 48 fora Dividend, 
hat | alſo ſabtraQing the lefler errour from the grea- 
= ter, the remainder is 2 for a Diviſar : Laſtly, divi- 
3 = ding 48 by 2, thequotient is 24, and ſuch was the 
d; 2 ageof theeldeſt Son, therefore the age of the ſe- 
or * condwas20, the age of the third 16, and the ago 
alf - of the fourth 42, which is half the age of the cldelit, 
"as | as was declared by the Queſtion, 7 
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CHAP. XVI. 


DWotation of Videar Frattions. 
| 5 : 


I # þ Hus far of Arthmetick in whole numbers only, 

the doQtrijne of Frans enſueth, which de- 
pends upon his ſuphoſtion that Unity, or at leaſt 7 
one whole thing, whatſoever it be, may in mind 
be conceived diviſible into any number of equal 7 
parts : ſome will not allow 1 or unity to be a num. - 


ber, when it is conlider'd in the Abſtra&, and ſepa- 
rated from matter, but foraſmuch as that Prince 


of Arithmericians Diophakeus of Alexandria, in | 
divers of his ſubtil Problemes doth mention unity ” 
as a number, and propeunds it to be divided into 


numbers, I ſhall take the like liberty to eſteem x 


or unity as a number, and likewiſe ſuppoſe it divi- 7 


lible into any number of equal parts. 

11. A broken number, otherwiſe 

4 Fraftim, Called a Frattion, is only part of an In- 
teger or whole thing, as if you would 

expreſs in figures the length of a piece of cloath, 


that contains three fonrths, or ( which is all one } Z 
three quarters Of a yard, you are to write it thus &, þ 
that is, an entire yard being ſuppoſed to be divided | 
Jgto four equal parts, the length of the piece pro. | 


pounded 


Bs: 


$8 - 
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Figs is three of thoſe four parts: -: In like matng 

| ner ( a Foot"being divided -into -12- inches ); you 

Y ck write(ix inches'thus 'char is',, fix twelfth 

arts of a foot ; or if the foot be divided into'one 

” hundred equal. parts, to expreſs five and twenty 
—=.2 bf rhoſe parts, ſet them down thus — 22 thatis five 


# oy 


and; twenty hundredth parts Vf a ; foot. FES2, C2 
' 117. AFradtion conſiſts of two parts, the N#u7 
7 mer ator ard the Denominator, Which are places one 
\ above the other, ,and ſeparated by a little lin 
"1, The Neumerator is the num er placed above 
ay; "the line, and the Devominator Is = 
de- 4oumber placed underacath : ſoin' 3. Numetater; 
eaſt the aforementioned: Fraft;on + = | ihe EDENGs 
ind | number 3 placed above the line -is_ 
pay the Namerater, and- the number 4 placed Of 
um- neath i is the Devorinator.. Alſo in this Fraction # 
t 
"the Numerator is 6,and the Denominator is'12, :: The 
7” ” Denominator is ſo called, becauſe:it denominates.0r 
in > declares, into bow many. equal Parts the Iatgger 
| 4 © or whole thing is. ſuppoſed tobe divided, and-the 
f } Nwumerator isſo called, becauſe it numbreth-or ex- 
iivi. Þ preſſeth how many of thoſe equal parts of che Inz, 
'2 Joe are {ignified by the FraQtion. 
viſe Y, AFra&ionis either proper or improper. : 
Tn. 'F1. A proper FraQtion is that whoſe Earn 
13 | Numerator i is leſs than the Denomina- . 4 prop - 
we | £1 tor,ſuch are'the Fraions before-men- was 


ny $ | tioned = Ti _ and the like. | 
as WW 71 A proper FraQion is either ſingle or com: 
ded i Pound. 
wy VI1II.A ſingle FraQion is'that which 4 fingle 

e Fraion. 


. conliits of one Numerator, and on 
 Denomi. 


$ 


Tb . Notation of _ Book], 
© "Dxnominator ſach ace2. ;* and the like. ... 
FX, A ſingle Fraction doth ofteniariſe jin Divi: 
fron of whole numbers, for. when Diviſon, is 8 
Fmiſbt, if any number remain, .it is to be eſteemed 
es the Numerator. of a Fraction, wh 


the Numerarer Of a Fradtion, and! che Divifer' the | 7 
Denominator, which BraRtion is. theitone: quorient, + 
and doth always>expreſs certain-parts »('orat leaſt }, 
2 part ) of an Integer; -which hath the:ſame name 

; with the 'Dividexd: To if 3 pounds feriing be:ipt; 7 

 ven'td be divided-equally amongſt 41Perſons, the Y- 

ſhare of each,that is,rbequotienc will be =, cowitz Þ : 

three 1fourth parts of 2 ,pound;; ,in. like manner, Y- 

If 5 be given to be divided by 8, the quotient is [F: 

3, fo:thar the Nawerdior of a Fraftion.ts alwayes 4 7} 

Dividend, the Denominator -is 2 Diviſerz and the | 

Ernttion.it ſelf is the guotient, | A | 


[ EY 


L 
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-X.A Compound Fraction(otherwiſe 


2K, 


vie called a Fraction of a Frattiof) is 5 _ 


m4 (chat which hath, more Namerators and - | 
med LT Denominators than one, and may: be diſcovered by 


the [the word { of ] which is interpps'd. between, the 
exed parts of : ſach xcqmpound Fraction : ſoZ of * js a 
£ a5 LFrartion of a Fraftion, or compound Frattion,. an 

viys  Lexpreſicth rwo thirds. of three fourths of "af, 1s- 
nte- Ineger, viz. a pound ſterling being fuppoſed the 15, 
7M}; *Ireper,aod firſtdiyided into four parts, three of thoſe 
nt; four parts are-equalto 15 s. Again,jifthe ſaid 15 5. 
_ be divided into; three parts,. two of thoſe tbree 
1016 Fparts are equal.t0-10 -. "therefore the compound Fra- 
Jes bition ® of Z of a pound ſterling doth expreſs 105. 


ms, 71n like manner the compound Fraction + of * of * 
Fp4. Zof a pound ſterling, that 1s, one fourth of three 
| tbe 'Yfourths gf four fifths -of a pound fterling doth-ex- 
5, "preſs 3 s. as will be farther manifeſt by the ſixteenth 
und | and ninth Rules of the ſeventeenth Chapter, 

:\ 7} XI. An improper Fracion is that, .. 

ena whoſe Numerator is either greater;or -— 2a 

fs - ration. 

y.2 at leaſt equal unto the Denominator : _ 

2-ſo this Fration = that is ſixteen fqurrhs, is called 
7 an: Improper Frattion, and {0 Is. this = for indeed 2a 
'F-FraRtion of this kind may well be ſurnamed Impre- 
3-per, 'becauſe; it will not admit the definition of 'a 
tine "7.crue Fraction, ſince it is alwayes greater than'an 
gt- |; entire unity, or at leaſt equal unto its ſo lixteen 
the Y-Farthings, or. * of a penny are equal to 4 entife 
rity 2} pence, and 4 Farchings,or = of a penny are.£qual 
icr, 3-ro'1 /peniy.z therefore when the Numerator is 
115 F:'Sreater than the Denominator, ſuch improper Fra- 


es4 I Rin fſigoibeth more then 1 or -an Integer, 'but 


the 'Y when the Numeraggr is <qual.to the Denominaror 
CA Wis. Rm”, gf (be 


i; 
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(beit what numhbge ſoever ) ſuch improper A " 
is —_—_ equal to unity, or 1 Integer. 
++... X1L A'mixt number is that, which 
4 min beſides the Integers or entire unities, of” 
Muwmber. which it conſiſts, hath alſo a FraQion | x, 
annexed : So if you would expreſs in Figures z 
length of a piece of Timber, that contains 12 feot | 
and half a foot, you are to write it thus 124 foot, | 
In like manner 7 Miles and three quarters or. |: 
Fourths of a Mile areto be written thus 72 Miles, 
X111. A mixt'number hath two parts, the whole © 
or integral part, and the broken or fractional part; 
To in this mixt number 125, the number of Inte. 
gers.12 is the iregyal part, and = Tr ah 
the Frafend pet, ry | ; 


? 
# 


1 £. » FT 
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_ ſame parts of Numer ation, as have been & ma 
wrought in whole. Numbers In the preceding 7 
_ Chaprers are likewiſe to be performed i in fra, * 
| bor firſt of all Red#7ion of Fratons in divers kind 7 der 
"muſt be known, which being the principal skill-in J © 
the doQrine of Fractions, muſt be diligently'ob., Z ber 
ſerved by the Learner, | Fa 

TI. A number is ſaid to be a. common Meaſute| hs 
or Diviſor unto,two or morenumbers given, when 7. © 
it will meaſure or divide everyone of the numbers} © 
given, and leave no remainder {-ſo 415 a common |? 
meaſure unto the numbers 12'and 20; for if 12: 


_ be divided by '4, the fuctient will be "exactly Y 
— 


kT Chap.XVII. Vulgay Frattions. I33 
lon without any remainder or ſurpluſage,alſo if 20 be 
” divided by the ſame Diviſor 4, the quotient wfti be 
ich?! preciſely 5 without any remainder, in like man-: 
of Iner 5 is a common Diviſor unto theſe three numbers 
lon” 310,25 and 40. 
37 711]. Two numbers being giyen, 
ot their greateſt common Diviſor (that 7 fnde the 
ot. {is ,. the greateſt number which will £<4*%# com-. 
or ";meaſure or divide each of the num- II 
S. ©bers given without leaving any re- wumbers. 
ole Mnzinder) may be found in this man- 
rt; ner, viz. Divide the greater number by the leſs,) 
te- > then divide the laſt Diviſor by the remainder, ( if 
zi Fthere be any) and ſo continue dividing the Jaſt Di- 
*viſors by the remainders until there be no remain< 
:der, ( negleRing the quotients ) ſo is the laſt Divi. 
ſor the greateſt common Diviſor unto the num- 
bers given. 
7 Thu, if the greateſt common Diviſor unto. the 
>numbers 91 and 117 be ſought, divide the greater 
: number 117 by g1, ſo the re- | 
en. mainder is 26, by which divi- 91) 317 (1 
7 = ding 91,the remainder is 13 ,by | O1 
s, 3 which dividing 26,the remain- 
4; 3der 15 05 ſois 13 the greateſt 26) 91 (3 
in 1 common Diviſor unto the num- | 78 
d. 7 bers 117 and g1, as is manifeſt _ —y . - 
; x individing each of them by 13; 13(26 (2 
© for 23 is found in 91 preciſely 26 
a2 7 times, and in 117 preciſely 9 | pms 
A} times. O 
7. A linglefraQion may be re- T redace a #745 


n{: ; OY hs 

2 duced into the leaſt terms,by divi- #ion into the leaf 
"I ding the Numerator and Denomi- 179% viz. 1.8) 6 
JT & £ agar. 7 = general Rule, 


134 


| to the /eaft rerms, find the greateſt common Di- | 


Reduttion of Book. lc 
nator by their a common meaſure, for the ® __ 
quotients will be the Numerator and Denomina. * 
tor of a fraftion equal to the former, and inthe 7p 
leaſt terms. A 


"#1. 
v4 ”_ 


So if the fraQion ,2: be given to be reduced in. *,, 
viſor unto 91 and x17 by the laſt Rule, which will 6 
be found 13,and then dividing 91 by 13,the quoti- | Fg 
ent will be7 for a new Numerator 5 alſo dividing 7 


+ 


Pte 


117 by 13, the quotient will be 9 for a new Deno- | 
minator, ſo is the fraction 73; reduced into the 
leaſt terms, viz, into the fraction 2 : but here you | "qt 
are to obſerve, that if the greateſt common Diviſor by 
unto the Numerator and Denominator be 1, ſuch 
FraRion is in its leaſt terms already, ſo the fraRtion *;, 
37 cannot be reduced into lower terms, becauſe * 
the greateſt common Diviſor will be found x, ( by the 4, 
third Rzle of this Chapter ) the like may happen of ; 
infinite others : and although the laſt be a general 
Rsle for the ReduRion of Fractions into their leaſt * \ 
terms, yet there are other praQical Reles, which 1n 
ſome caſes will be more ready 3 ( eſpecially unto 
beginners ) viz. p Mn” 
Y. When the Numerator and De- ”: 
2. Hy particu- nominator are even gumbers, they '* 
tar Ruler, may be meaſured or divided by 3, | 
Therefore in ſuch caſe you may ( as: is taught in | ? 
the Rules of the 6th Chapter) take the half of the "+ 
Numerator for a new Numerator, alſo the half 7 
ofthe Denominator for a new Denominator. So .* 
| if= be given, draw at length the 7; 
1618 [4[z]! line which ſeparates the Numera- 7 
#41223:6]8{6 ror from the Denominator , and B | 
| h croſs | 


3, 


kT. 
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the s croſs the ſame wich a downright ſtroke neat the 


the * Fraction, as you may ſee in the 2fargerr, then take 
©; the half of16, which is 8,for a new Numerator, al- 
F 2 0 the half of 64, which is 32, for a new Denomi- 
of ”"natorz Again,the half of 8 is 4,for a new Numera- 
1? for, alſo the half of 32 is 16, for a new Denomina- 
will ror, and proceeding in like manner, there will be 
It. | Found £ equivalent unto £< 
ing, * 77. Whenthe Numerator and Denominator do 
wil. = of _ _ with 5, or one of them ending 
with 5, and the other with a Cypher, 
you | "they may be both meaſured or Nvided 225/45) 9 
or | -bys-: So — will be reduced into 2 475195119 
.and-Linto ;*- as by the operation _ 50] 10] 2 


in the "Mar rrens is manifeſt, 425 [85]17 

the 1 YV1l. Whenfoever you can eſpy any 

of . Ptber number, which will cxaQly meaſure the Nu- 

ra] Merarvr and Denominator, ( although it be nor 

caſt . the greateſt common meaſure ) you may divide the 

nl Numerator and Denominator by ſuch 

\to_  Pumber as before : So = may be firſt 28] 7|x 

' *reduced into 2 by 4,a0d 2 may be re- 84|21| 3 

Je. duced i into 4 c by 7 as by the operation 

ey. 71s manifeſt, 

2, ' FH. When the Nnmerator and granary 
:do each of them end with a Cypher or . 400 


| Cyphers, cut off equal Cyphers in both, 5/05 
m1. *ſo will the fraction be reduced into leſſer 
So | terms ; So 4*2 is requced into *, and 2492 
he | 2 I -"** int to 2 7 Ln 90 55 
a- "7x. The value of a ſingle 21 phe vetur of x fin 
df I fcadtionin the known parts £ ooofales Tuveger _—_ 
fs Þ 
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of the Integer, may be found in this manner, vis. X 
multiply the Numerator of the fraction propoun- 7. 
e number of known.parts of the next in- 7 
tion which are cqual to the Jn. 


ded, by th 
feriour denomina 
teger, and divide that produc by the Denomina. 
tor, ſo is the quotient the value of the fraction 


?nthat inferiour denomination, and- if there haps. 


pen to be any fraction in the quotient, you may 


you come to the lealt known parts. —_ 


20 


, Mmeratorg, by 20](the number 
16.) 180 (1! is Of ſhillings which are equal to 


16 a pound ferling ) the produ. 
page Ds is 180, which being divided 
20 by the Denominator. 16, the - 
he Quotient 1s/11—* ſhillings. In 
: like manner, the value -of +. 
--* of a ſhilling will be found 3 . 
EEE, pence, for multiplying .the _ 
16 ) 48/3 | Numerator 4 by 12,(the num- 
43 . ber of pence in a ſhilling ). the 


product 1s 48, which being 
n divided by, the Denominator 

16, the quotient is 3 pence. 

Ajſo the value of 2. of a_pound fterling ,. will 
befound 10 5s. 9 —d. And = f a pound Troy will 
- be found -equivalent unto 3. Ounces 17 penny 
welgar and 12 grains, = LS 
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fnd the value thereof in the next inferiour deno. 
mination, by the ſame Rule, and ,ſo proceed. till þ 
So the value of KY of ry "5 
| pound ferling will be found - 
9 i $62 4.2iz,, multiply the Nu- 
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- 2 . X, Amixt number may be redu- Toreduce a mixt 
'Zced into an improper fraction equi- mumber into an 
*®valent unto the mixt number,in this improper Hadi 
In. manner, viz, Multiply the Integral | 
* part of themixt number, by the Denominator of 
oh the fraRtion annexed ro the Integers, and unto the 
, Produ& add the Numerator of the ſaid fraction, 
#P-- ſois the ſum the Numerator of an improper fra- 
ny ion, whoſe Denominator is the ſame with that 
dis »of the ſaid fraction annexed. 
Call : $04 Ewill be reduced into the improper fra- 
f , _ ion Z for 4 being mn]tiplyed by 12, the Product 
1s 48 unto which adding the Numerator 11, the 
Jumis 59 for a new Numerator, which being pla- 
*ced over the Denominator 12, gives the improper 
fraction 2 which is equivalent unto 4 ( as will 
appear by the 13th Rale of this Chapter, ) Iwlike 
Manner 7. will be reduced into 
he 3 XZ. A whole nom is —_ D——_—_ 
1nto an improper iraction, a= .. Ao 
-. .cing the wi number Wes. "a 2 HOT 
55s _Numerator,and 1,as a Penominator. 


OC PEG ETD.  - » 


| 
f 
p 


+ So 14 Integers will be reduced into the :5mproper 

© - frattion 42 and one Integer into the. improper fra- 
© * CFiow 4- | des wt | 
1g X11. A whole number is reduced into an im- 


or proper fration which ſhall have any Denomina- 

e. | toraſligned, in multiplying the whole number gi- 

ill Ven,by the Denominacor aſligned, and placing the 

1 3 —_ as a Numerator, over the ſaid Denominas 
2 tor, x 

Y 2 So if 13 be given to be reduced into an improper 

7 frati0» whoſe Denominator thall be 4, multiply 13 

E K 3 by 
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by 4,ſo is the ProduR 52,which being placed over/” 
45 gives the improper fradion = equivalent -unto;, 
13, (as will appear by the next Rl) in like man-! : 
. ner 13 may be reduced into 2= = 
| X11. An improper fraction may 
To redncce an be reduced into its equivalent whole 
emproper fra= qgumber or mixt number, in this 
xiv nel - manner, viz, divide the- Numerator 
wholeor mixz by the Nenominator, ſo is the quott. 
wxmber, ent the whole number or mixt num- - 
ber ſought; So the improper fracti. 
on 2. will be reduced into the mixt number 4- 
for .if 59 be divided by 12, the quotient is 4- 
Alſo the improper fraQtion > will be reduced in- 
to the whole aw”; F. 4 R of | 
XIF. FraQtions having unequa 
IN Denominators, may be reluced? «> 
denominator, © tO fractions of 'the ſame valuce\ + 
viz. 3- Whes which ſhall have equal Denomina- \ 
ads ner] ; tors, by this Rule and the next fol. 
are propounete* lowing, viz, when two fraQions 
having unequal Denominators are propounded,to 
be reduced into two other fractions of the ſame - 
value which ſhall have a common Denominator, 
multiply the Numerator of the firſt fraftion, (that 
is, either of them) by the Denominator of the ſe- 
cond, ſo is the ProduRt a new Numerator ( corre- 
ſpondent urito the Numerator bf that firſt fraQi- 
— alſo multiply-the Numerator of the ſecond * 
fraction by the Denominitor of the firſt, ſo is the _ 
Produc a;new Numerator ( correſpondent unto * 
the Numerator of the ſecond fraQion ) laſtly,mul- 7 
tiply the Denominators one by the other, ſo is the 
I we 7 55: +47 4. Produltf 
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)ver. © Product a common Denominator to both the new 
into. Numerators. : | | 
1an-.. Thus if the fractions and -+ be propounded, 
multiply 2 by 5, ſo is the produ@ 10 for 
may _ 2 new Numerator correſpondent unto 2/4 
vole 2+ alſo multiply 4 by 3, ſo 1s the pro- C 
thi. duRt 12, which is a new Numerator 3___5 
ator {correſpondent unto 4 : laſtly, multiply -10 12 
oti, 13 by $5. ſo is the produ 15, which 75, 15 
um.  Hhall be a common Denominator unto the | 
:&j. \new Numerators, ſo the fraQtions = and = are 
" Found which have equal Denominators and each of 
_ *» theſe new fraQions 1s equal unto its correſpon- 
+= gdencfraRion firſt given, viz. 27 is equal unto= 
> '.and = Is equal unto-: - ( as will be manifeſt by 
the 4th Rzle of this Chapter.) | 
in. ojdBe three or more fraci- 2dly.Whew 3,0 
a1 1995 which have unequal denomina- more frafions 
- Frore are given tO be reduced as in are propeun- 
1. the laſt Rule, multiply the Numera. #4, 5 conti: 
fo ror of each fraction and all the de- prerell eye 


; . : cation in the 13 

4 2s nom1nators excepting 1tS own CAn- Rule of the 5. 
>”  tinually, ſo are the ſeveral produts Chapter. 

ſame /ariling from ſuch continual multi- 

tor,” - plication, new Numerators 3 Laſtly, multiply all 

that © the denominators continually, ſo is the Produt a 

e ſe- common denominator to all the new Numerators. 


Tre- ' $0 if the fractions-3- = and £ having unequal 
2 xa 


wt denominarors, are given tO be reduced into three 
>the  Nther fractions of the ſame value, which ſhall have 
:nco if _ denominators, multiply the Numerator 3,into 
3 the denominators 5 & 7 continually(according to 

\ the 4 ee 13tbRule of the 5th Chapterz)ſo is the produt 
A K 4 IOF; 
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105 ; alſo multiply the Numerator 2, into the # 
denominators $ and 7 continually, fo is the pro. ® 
dut 1125 in like manner multiplying the Nume- |; 
rator5, into the denominators 8 and 5 continu- |? 


[ 
z 
'F 


Ne IK 


ally, the produt is 200, which 3 produas are3 
new Numerators; Laſtly,multiply all the denomt -* 
nators 8, 5, and 7 continually, ſo 1s the produQ( 1 
280, which is a common denominator tO all the new. || 
\ » 5  Numerators5 thus-the fractions 5" « 
EFT 2 and22 are found, which haye| 7; 
equal Denominators, and each of 

| theſe new fraRtions is equal unto its} * 
correſpondent fraction firſt given, viz. 125. is e. . 
4 

C 

E 


7 


34 


"4 


qual unto + == 1s equal unto =and 222 is equa] 
unto - as witl be manifeft by the fourth Rule of 
this Chapter. | 

Note, © Sometimes the Work of the two laſt 
mentioned Rules may be perform'd more compen- 
diouſly by this following Rule, viz. 

When the unequal Denominators of two Fra- 
Qions have a common Diviſor, divide the Deno- 
minarors ſeverally by their greateſt common Di- 
viſor, ( found out by the fore-going third Rule 
of this Chapter; ) ' and then multiply croſs. wiſe in 
this manner, viz. the Numerator of the firſt Fra- 
Aion by the latter Quotient, and the Numerator 
of the -latter Fraction by the firſt Quotient, and 
reſerve the Products for new Numexators ; Laſt: 
ly, multiply the Denominator of the firſt Fraction 
by the {atrer Quotieat, ( or the Denominator of |. 1 
the latter Fraction by the 6rſt Quotient, ) ſo ſhall |; _ 
the Produc bea common Denominator to the ſaid 2 
new Numerators ; As for example, if and 2 #3” 

| be i 


mo wy bo wok wn © .oa 
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e ® bepropoſed to be reduced to a common Denomi. 


= nator, I divite each of the Denominators 12 'and 
2 18 by their greate® common Diviſor 6, and the 
"+ Quotientsare2and3 ; then I mult1- 


; © ply 5 the Numerator of the firſt Fra- ,, yg 
- - Ron by 3 the Jatter Quotient, alſo 7 6) 12X 18 
the Numerator of the latter Fraction 3 


© by = the firſt Quotient, and the Pro. — —_ 
"ducts 15 and 14 I reſerve for new _? ke. 
'Numerators , Laſtly, I multiply 12 36 * 36 
*the Denominartor Of the firſt FraRtion by 3 the lat, 


, ter Quotient, ( or 18 the Denominator of the lat. 


ter Fraction by '2 the firſt Quotient, ) and the 
 Produ@ 36 is a Denominator to each of the new 
\Numerators 15 and 14: ſo + and = are found 
out, which have a common Denominator, and are 
cqual to and 2- the Fractions firſt propoſed. 
X/1. Acompound fraction (0- »y, gu a com- 
therwiſe called a frattion of a frattt- pound -frafion 
03 ) may be reduced into a lingle #04 fngle frati- 
fraction in this manner,viz.Multl. 9 > 2491 Ae 
ply all the Numerators continual- = 17mg = 
ly,ſo is-the Product a new Nume- vs 5th Chapter. 
'rator,alſo multiply all the Deno- 
minators continually, ſo is the ProduQ a new De- 
nominator, £2 
Thus if the compound frattion of ——_ be given to 
be reduced into a ſingle fraction , multiply the 
Numerators 2 and 3, oneby the other, 104s the 
Produd 6 for a new Numerator, Alſo multiplying 
C. ,* the Denorhinators 3 and 4- one dy the 
— Of = other, the product-is 12 for a new De- 
= 0r — nominator, ſo is + (or +) the-ungle 
fraction 
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fraQtion ſought, being equivalent unto = of =” 


the compound fraQion given to be reduced. In 


like manner the compound fration —— of 2. of +, 
— will be reduced into the lingle fraction =. or | 


( inits leaſt terms) 


By this Rule a fra&ion or mixt number of a_ 
lefler name may be reduced to a fraQion of a grea. 
ter name: ſo if 3+ pence be propounded to be re... 


duced into an improper fraction of a pound ſer. 
ling, the operation will be in this manner, viz, 
37 or-;- of a penny is of —of < of a pound 
ſerling, which compound fraQion will ( by the 
aforeſaid Rule)be reduced to 751. In like manner 
42.3 minutes of an hour are equal te 35 of an 
hour,for = (that is 42) of are equal to 


(orinitsleaſt terms ) 


Book I *C 


> 


Here you may alſo obſerve, that when a com- 


pound fraction is one of the given terms in any 


queſtion, it js firſt of all to be reduced to a lingle 


fraction by the aforeſaid ſixteenth Rule. 

To find whole AXFPIT. Two or more fracions 
namber;,which being given, there may be whole 
ſha have the j\ymbers found, which ſhall have the 
ſame reaſon % «ve reaſon or proporti th 
any fraftions or : R proportion As the 
mixe numbers fraQions given, viz, When the fra- 
given, ions given have unequal denomina- 
tors, reduce them into equivalent fractions which 
fhall have a common. denominator , ( by the 


14th or 15th Rule of this Chapter ) then rejeiag | 
the common denominator, the Numerators ſhall 
have the ſame reaſon or proportion as the fraQti: | 


PEER 
7 ' £ 
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ons firſt given, 
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So 3-and -- being given, will firſt of all be 
reduced into their equivalent fraQtions 24 ang 


= then rejecting the common denominator 40, 
the Numerators 24 and 25 will have the ſame 


reaſon with 2 and + viz. As + jisto+10is24 to 
25: alſoifthe fractions 1- = and — were given, 


*,_. there will be found 8.16, and 32, which are in the 


ſame proportion one to the other as the fractions 


| Kiven : In like manner, if mjxt numbers be given, 
there may be whole numbers found which ſhall 


have the ſame reaſon Or properrion, as the mixt num- 
bers, ſo 5=- and 3 being given, will be firſt 
reduced into the improper fractions and 2. (by 
the tenth Rule of this Chapter : ) alſo the ſaid 
— and 22 will be reduced ' into = and — then 
rejecting the common Denominator 24, the 
Numerators 136 and $7 will have the ſame reaſon 
as 5—and 3.4. viz. As 136 is t0 87,ſ0 is 52-to 34- 
alſo 16. and 18 being given, there will be found 
33 and 36, which being divided by their common 
meaſure 3 (fourd by the third Rule of this Chap- 
ter ) will give 11 and 12 which have the ſame reaſox 
as 16> and 18. 4 | 
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Addition of Vulgar Fraitions and mixt F. at 
umpbers. > 
z\ A T Hen the numbers given to be added are * G 
Y linglefraQions and have equal Denomi. © 


nators, add all the Numerators toge- 
To add ſingle ther, ſo is the ſum the Numerator of 
frations,viZ. , fraction, whoſe denominator is d 
1, Whey they pm . , c 
bave equal the ſame with the common denoml. þ 
denominators nator, which new fraction is the ſum 
| of the fractions given to be added. C 
So 2- and == being given to be added, their ſum 
will be found iz. the ſum of the numerators, 3 
and 2, is5, which being placed over the common 
denominator 9,gives +: In like manner che ſum of | 
theſe fraftions = 4 .3. and 2- will be found 4 
which ( by the 1 3th Rule of the ſeventecnth Chap- 
ter }will be found equivalent unto'24- ſo that 24- 
is the ſium of the fractions given to be added. | 
I. When the fractions given to © 
gg _y be added have unequal denominators |_ . 
pond ny they are firſt to be reduced into fra- |. 
tions of the ſame value, which ſhall ©” 
have a common Denominator ( by the fourteenth | 
or fifteenth Rule of the ſeventeenth Chapter ) and 
then they may be added by the firſt Rule of this 
Caapter. | "Þ 
So if 5-and 2. were given to be added, their ſum | 
will be found r + ; for(by the fourteenth Rule of 'Þ . 
the ? 


k 1 


'q Chap.XVIII. 
=” the ſeventeenth Chapter)= and -2 will be reduced 


oy 
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"into their equivalent fraRt1ons ® 


ded is a compound FraRion, ſuch 


2 3 
and £2 which having equal Deno- —X— 
-minators may be added according 3_ _— 


ro the firſt rule of this Chapter, and 10 
ſo the ſum will. be found ;<: In 9 


like manner-theſum of theſe frati- — ;zat 1 -4 
. is # TI 5 
Ons  -3- and = will be found 1-5- 


TIT. When any of the fractions given to be ad- 
The Addition of 


compound fraction is firſt of all to a bo. 


be reduced into a lingle fraction (by &joxs. 


"the (ixteenth Rule of the ſeventeenth 


Chapter) and then you may proceed as before, 
So 3. and + of = being given to be added, 


{their ſum will be found 22 for the compound fra- 


ion -=- of + will(by the ſixteenth Rule of the 17th 
3 - 4 
Chapter)be reduced © (or in its leaſt terms) + 


© which added to the ſingle fraction (according to 


the ſecond rule of thisChapter )gives —= Here you 
may obſerve, that the fractions given to be added 


- Inall the former caſes,are ſuppoſed to be fractions 


of Integers' which have one and the Ss dhmmi—e- 


'; ſameparticular denomination, vizif ON® tion 's meant 
.# of the fractions given to be added, the name of 


mY pound Ferling, and the like is to be underſtood 
= of other denominations, 


"as 
oF 
5. SY 


be a fraction of a pound ferling : all an Integer or 
the reſt are alſo to be fraRtions of a **"* 


TY. When fra&tions of Integers To add frafti- 


7 of different denominations arc wh of Integers 


ewhich have 


2 vento be added, they are fr{t of all d ff.rent dents 


to be reduced into frafions of Inte- wimaticns. 
£05 


| 
- 
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ers which ſhall have one and the ſame-particular! — 
denomination ( by the fixteenth Rule of the ſeven- © 
teenth Chapter) and then they may be added by + 
the firft or ſecond Rule of this Chapter. Z 
So if 7: of a pound ſterling, 2. of a ſhilling,and : 
of a penny were given to be added, reduce the two: 2; 
latter into fractions of a pound ferling ( by the 5 
ſixteenth Rule of ce ſeventeenth Chapter) viz. 4+ 7, 
of a ſhilling is 2. of © of a pound ferling, which 5 
compound fraQtion being reduced into a (ſingle 
fraction, gives l;, Likewiſe + of a penny,is + of 


— of — of 2 pound fterling , which" compound 
fraction being reduced, gives 5-15. Laſtly, 2 6. 
—=2%, and _- /5, being added according to the (e- |, 


cond Rule of this Chapter, their ſum will be found 
2% a06 


—==0rin its leaſt terms 2222 /;, 
VF. When mixt numbers are given to be added, 
* finde firſt of all the ſum of the fra- + 

n+ &ions (by the firſt and ſecond Rule 7 
"of this Chapter ) then add the Integer | 

or Integers ( if there be any found ) inthe ſum of +. 
the fractions, unto the whole numbers, and collet 
the ſum of them as you were taught by the Rules |»? 
of the third Chapter, bus 
So if 3 4 and 16-3. were given tO be added, *X 
their ſum -will be found 24 viz. the ſum of the vp 
fractions © = and 5-will be found (by the ſecond 32 
Rule of this Chapter) to be I and the ſum of the g 
whole numbers 3, 4, and 16, is 23, unto which ad- 
ding 1( the Integer found in the ſum of the fraci- 


ons.) the ſum is 24 ; ſo that 12 is the ſumof the | 


mixt numbers given to be added, 


ts 


A” 
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ular! £5 

ven. % 

I by » CHAP. XIX: 

d+ ©: Sabtr attion of + of Fraftions and mixt 
two. 2 umbers, 

' the = * 

+0, Hen the numbers given are both ſingle 
hich * fractions and have equal denominators, 


igle FubtraR the lefler numerator from 
5. of the greater,and place the remainder Me fats, 
und Over the common denominator, ons, ViZ.1.hen 
- ; Jo is ſuch new fraQion the diffe- hey heve # com- 
"- kenice between the fractions gi- denomma- 
ven, 6 

ind {| Thus thedifference between the fraQions 2 and 


<q a—is =, which is found by ſubtracting the leſſer 
ed, 5 


xx I 

e«, , fumerator 7 from the greater denominator 9; and 
T placing the remainder 2 over the common deno- 
'+'c  Minator 21, alſo the difference between the fraQti- 
gr - ons and js < that is, the fraction exceeds 

OT 6 
TY : 

> 71. When the numbers given are both ſingle 
fractions and have not a common 
z#denominator, reduce them into fra- - _ 
EY . . : ave uSI]uR 
2 ions of the ſame value which ſhall ,,,,nrrs. 


+» 
1 


4 [® have 4 common Denominator ( by 


2 


= the fourteenth or fifteenth Rule of the ſeventeenth 
ie BB Chapter ) and then find their difference by the laſt 
1- x Rule, 

[- So the difference between the fraRtions -<- and —- 
© I will be found = vis, reducing the fractions given | 
into 


* 
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into their equivalent fractions £- and 3 which 


have a common denominator , the deference! 
ſought will be found —=by the firſt Rule of this” i4 h 


Chapter. 


TL. When one, of the number 
The ſuboration given is. a whole number or a aint 1 
of mix? nnm- oymber, alſo when both of them are” 7 
poet-huwrr oo mixt numbers, reduce ſuch whole 1 
or mixt numbers into an improper A 
FraQtion or Fractions by the tenth or- eleventh *« 
Rule of the ſeventeenth Chapter, and then the ope. _:; 
ration will be according to the firſt or ſecond Rule 4 
Wi of this Cha pter.. A 
Wi $0 7+ being given to be ſubrradted from 12, . the 
'l remainder will be found 43, viz, Firſt 7.2 wilt be 
reduced into the improper Fraion = , alſo 1: 7: 
will be redueed to 2 then theſe two improper fra. 
Rions ©. and .- :- will be reduced-into their equi- | 
valent fraQtions: 32 and 52 (which have a common 
5 16 Denominator. ) Laſtly, the- difference between 
RR | | = and = is 4 0r 4.2 In like manner 9. being .* 
11 given to be ſubrracted 'from I2—-, the remainder D 
Wes f will be found 2-73 a5 by the ſubſequent operation  * 
Wi is Manifeſt, ae | 
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if. BY _ Ethatis FER Z chat Is 2 Fi 
(EY | Aichough the three laſt Rules be rBietene for ® 

| all caſes in (ubrraition of Frations, mixt numbers,or Þ 
whole | 


from 244 , the remainder will be 


=will be more expeditious in the ſubtraction of 
mixt numbers,or whole and mixt, eſpecially when 
the integers conſiſt of many places, as will be ma- 
\DHifeſt by the operation, viz. 

>, I1Y. When a whole number is given to be ſub- 
"raced from a mixt number,ſubtract 


e ſaid whole number from the 2. By partics- 


whole part of the mixt number (as 1s lar Rules viz. 


Raught by the Rules of the fourth bn ——y— 


apter) and unto the remainder », mixes num- 


- annex the fra&tional part of themixt ber. 
. Qumber given, ſo is the mixt number 
"thus found, the remainder or difference ſough t, 


As if 7 be given to be ſubtracted p 
24 


427--, as by the operation is mani- FT 
: VF. When a fraction is given to be ſubtracted 
from an Integer,ſubtrac the Nume- "3 
rator from the Denominator, and 2 4 Frafion 


__ that which remains over the 779 4» nie: 


':Denominator, which new fraQtion 


thus found, is the remainder or difference ſought, 
" $0-2 being ſubtracted from an Integer,or 1, the 


remainder is = : Alſo 2 being ſubtracted from 1, 


- the remainder js—2. 


Tr 
r 


is , . 
- 
wy. 
>) 
ms; 


ag + 


Y I, When a fractionis given to be ſubtrated 


from a whole number greater than 1, | 
ſabtra& the ſaid fration from one 3- 4 Frattion 


from a whole 


of the Integers given (by the laſt _ 
#Rule ) ſothe remaining fraction be= ,, uu 
"Zing annexed to the number of Inte- » 

Ygers leflened by unity or 1, gives t! e remainder or 
gdifference ſought, L Thus 


96 Sabtratton of - Bookil, 
-- Thus being ſubtracted fromi17,the remainder 
1616. : alſo being ſubtraRed from 39, the re- 
mainder is 38. | 
FI. Whena mixt number is given to be ſub- 
ay trated from a whole number , ſub- 

4." A -mixt tract firit of all (by the fifth Rule of 
_ nag this Chapter ) the fra&ional part of 
Fires the mixt number, from an Integer 
4 borrowed from the whole number 
given, and ſet down the remaining fraction, then 
adding the Integer borrowed, unto the Integers of Þ 
the mixt number, ſubtrat the ſaid ſum from the 
whole number given, (as is taught in ſubtraRi on 
of whole numbers) ſo that which remains, rogether 
with the remaining fraction before found, is the 
remainder or difference ſought. 

; Soif 9 be ſubtrafed from 50, the re- 
$O mainder is 49—<,as by the operation is ma- 
'9= nifcſt. | 
Fab V III. When a fraction is given to be 

+ 1*  ſubrracted from a mixt number, and the 
ſaid fraQtion'is leſs than the fraQional part of the 
ET, mixt number, ſubtra& the leſfler 
g. 4 ſration fraction from the greater by the firſt 
per Fore or ſecond Rule ot this Chapter, ſo 
and the next Oe remaining fraction being an. 
Kale. nexed to the whole part of the mixt 
þ2* number , gives the remainder or dif. 
ference ſought, | | 

-- ; $0 + being ſubtracted from 12-+the re. 

x2+ - mainder is 12 ==, as by the operation is 
o-5. © manifeſt, | TING 
522, A, WhenafraRion is given to be ſub- 
JR tracted 


Chap.XIX Valear Fratttons. IST 
tracted from a mixt number, and the ſaid fraction 
is greater than. the frational part of the mixt 
number, ſubtra& the ſaid greater fraction from an 
Integer borrowed from the mixt number, ( by the 
fifth Rule of this Chapter ) and add the remaining 
fraQion unto.the fractional part of the mixt num- 
ber ( by the firſt or ſecond Rule of the eighteenth 
Chapter ) ſo the fraction found by that addition, 
being annexed to the whole part of the mixt num- 
ber leflened by an Integer, or 1, gives the remain- 
der or difference ſought. -” 

Thus being ſubrra&ed from 13-,the remain- 
der is 122. viz, ſubtracting 3-from 1,the 
remainder is +, which added to + gives 13 
which being aanexed to 12, (the num- © 
ber of Integers in the mixt number leflen- 12 
ed by 1 of unity ) gives 12 2=the remain- 
der ſought. 

X. When a mixt number is given to be ſubtra- 
Red from a mixt number, and the ; 
fractional part of the mixt number 6. 4 mixe num- 


to be ſubrraRed,is leſs than the fra- #7 from a mize 
—_— by this 


AY [=o 


$ 
7 


| Cional part of the mixt number ,,7. 7... 


from which you are to ſubtrat,ſub- xzut. 

tra& che ſaid lefſer fration from 

the greater, (by. the firſt or ſecond Rule of this 
Chapter ) and ſet down the remaining fraQion : 
alſo ſubtract the Integers of the leſſer mixt number 
from the Integers of the greater (as in SubtraRion 
of whole numbers) ſo is the mixt number thus 
found, the remainder or difference ſoughr, 


"'L A $0 


> 0s alts. ” RiMo.. \ Hefv vo Cie 4 / 
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So-if 17 + be given to be ſubtraQed 
20+ from 26-+, the remainder will be found 
17 332.,viz. ſubtrating + from —, the re- 
—3 mainderis = ;'alfo ſabrrating 17 from 
5s 20, the remainder 153. 
' X17. When a mixt number is given to be ſub. 
trated from a mixt number, and the fractional 
part of the mixt number to be ſubtra&ed, is grea- 
cer than the fraQtional part of the mixt number 
from which you are to ſubtraR, ſubtract the ſaid | 
_ Sreater fraction from an Integer-borrowed from 
the greater mixt number ( by the fifth Rule of this 
Chapter”) and add the remaining fraction unto the 
fractional part of the greater mixt number ( by the 
firſt or ſecond Rule of the 18th Chapter ) ſo'is the | 
ſum to be reſerved as the fra&tional part of the re- | 
mainder ſought then add the Integer borrowed, þ 
unto the Integers of the leſſer mixt number, and } 
ſubtra& the ſum from the Integers of the greater | 
mixt number, (as in ſubtraction of whole numbers) 
ſo that which remains, together with the fration 
before reſerved, is the remairider or difference 
ſought, ® : "4 
Thus if 207 be given to be ſubtrated from 35- 
the 'remainder will be found 14:2, viz, 
35= ſubtracting + from an Integer or 1, the 
20% remainder is -;- , which added to + gives 
14 22,then adding the Integer borrowed, unto 
20, it will be21, which ſabtraRed from 
35, the remainder is 14, ſ0that the remainder or 
differetice ſought is 1425 
When you cannot clearly difcern which 1s the 
greater Of two fractions, having unequal denomi- 
nators 


| theproduR a new numerator : al- 
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nators; reduce them into frations of the ſame va- 
lue which ſhall have a common De-  _ 7 adeyg 
nominator, (by the fourteenth Rule —_— _ 
of - the ſeyenteenth Chapter) and TraBions. 
then it will beapparent which of the 
two-fra&ions is the greater. As, if it be deſired to 
know which of theſe two fractions and -j<1s che 
greater, after they are reduced to-= and 22, it 15 
evident that the former exceeds the latter by —;- 


ar, 


x 
— 


— 


CHAP. XX. 
eMultiplication of Vuloar F rations and 


mixt numbers. 


1. \, 7 Hen the numbers given to be multiplyed 
are both ſingle fractions, multiply the 


merat | ſo 
Nu ors oneþy the other, ſo 1s to mwulrighy fingle 


* ; « . h Frations, ' 
ſo multiply the denominators ohe | 


by the other, ſo is the produ& anew denominator, 
whick new fra&ion is the produ& ſought. -- 

So -Z and © being given to'bemultiplied, the 
produc will be found - , for 7 multiplied by 5 
produceth 35 for a new numerator, and 12 multi- 
Plied by 8 produceth 96 for a new denominator - 
alſo +- and -+. being multiplied ane by the other, 
the product will be found 3-. © Here you may ob- . 


ſerve that in themultiplication of proper Fratdi- 


es, the product is always leſs than either of the 
terms given, for in multiplication ſuch proportion 
CE Ly as 


- cw 


Ts multip' 'y mixt 
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as unity Or I hath to either of the terms given, the' 

Lame: prnpnrtion hath the other term & the pro- 
ut 

1 1. When one of the numbers given .is a whole 
number' or a mixt number; alſo 
when both of them are mixt num- 
bers, reduce ſuch whole number or } 
mixt number or numbers into an improper fracQi- | 
on, or fractions. by the tenth or eleventh Rule of | 
the ſeventeenth Chapter, and then the operation | 
will be the ſame as in the laſt Rule. 

So 8—= being given to be 450} IP by 5, the| 
produ& will he found 43=; viz. 8+ being redus | 
ced into an improper fraction wil be = * allo 5} 
will be 5, then multiplying 26 by 5, the produc i ls | 
130 for a new numerator : alſo multiplying 3 by / 
r, the product 1 is 3 for a new denominator, which ! 
new Fration-== being reduced ( according to the ? 
thirreenth Rule of the ſeventeenth Chaprer)will be | 
43> the product ſought, In like fnanner 7 < being | 
muſtiplied by 5 +, the produc will be found 42, 
Here obſerve, that when either of the terms given | 
is a compound Fraction, it is firſt of all to be redu- } 
red into a ſingle FraQion and then the operation | 
is as before, : 

Note, Sometimes the work of Multiplication i in | 
FraRtions may be very uſefully, contracted by the | 
following Rule. 
© I, When two FraQtions propos'd to be multiply- 
ed (whether they be'proper or improper) are ſuch, 
that the Numerator of the one, and the Denomina- 
ror of the other, may be ſeverally divided by ſome 
common Diviſor without a remainder 5 you may 


nnmbets, 


take | 
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take the Quotients inſtead of the ſaid Numerator 
and Denomingtor, and then multiply as before in 
the firſt Rule of this Chapter : | As for example, if 
-5. be to be multiplyed by —, becauſe 6 the Nutne- 
rator of the firſt, and 12 the Denominator of the 
latter FraQion,, being ſeverally divided by their 
common. Diviſor 6 give the Quotients 1 and-z, I 
ſet theſe(or imagine them to be ſet )in-the places oF 
6 and 125 by which exchange there ariſe + and, 
theſe multiplyed one by the other, ( arcorditg wo 
the firſt Rule of this Chapter) produce —< the deſl- 
red Produ of © into —+., in the ſmalleit terms. 

Again,to multiply -= by 2, becauſe the Nume. 
ratdr of the firſt FraRtion and the Denominator of 
the.latter, being each divided by 16 give the Quo- 
tients. 1 and 1, I ſet 1 and 1 in theplaces of 16 and 
165, Jikewiſe becauſe 48 the. Denominator of the 
firſt, and 3 the Numerator of the latter Fra&ion, 
being each divided by their coinmon Diviſor 3 
Sive 1Gand x, Itake16 and r inſtead of 48 and 3; 
ſo by thoſe exchanges there ariſe = and =, which 
multiplyed one by the other produce + , which js 
the Produ in the ſmalleſt terms'made by the mul- 
tiplication of =2-into ( or by ) 42, 

2. To take any part or parts of a number pro- 
pounded, is nothing elſe but to multiply the ſaid 
number by the Fraction which declareth what part 
is to be taken : ſo if you deſire toknow what is 
of 320, multiply #2. by 5, or = by —, and the 
product will be 200, Inlike manner = of 45 + is 
30. Alſo. of 120 is 30, 


3, Sometimes the work of multiplication in mix*t 
L 4 numbers 


17-0  eMultiplication of Book I+ 
numbers may be compendiouſly performed after 
the manner of theſe following examples, viz.if it be 
required to multiply 120 by 48 —, 6rſt multi. 
ply the whole numbers mutually,to wit, 120 by 48 
and place the particular produts orderly one un-| 
 *_  *  der'the other as in Multiplication of! 
120= whole numbers 3' then multiply the ſaid! 

48 whole numbers firſt given by the Fracti.} 


— —S 


© 69 ons alternately ,viz. take £- of 48 which} 
480 1512, alſo take = of 120 which is 60, 
12 and place the ſaid 12 and 60 orderly to] 
6  beaddedto the former particular pro-} 


1 4 ducts:Laſtly,add all together;and to the! 

__ ſum annexthe product of the two fracti-| 
ons,to wit in this example, the product ofthe mul-? 
tiplication of =-by ©, which is+-, ſothe total! 
product required will be 5832, as you ſee by the} 
example in the Margent. In like manner,if 18— be} 
multiplied by 40+,the product will be 746 ; and 
if 29 = be multiplied by 50, the produce will be 


1475, as you ſee by the examples following, | x 
(gs 18 | 29- A 
40— "4: *- . J2 

720 : 1450 2q 

20 253 L 'F 

dei, ON | 1475 EF 

7465 Far 


4. When a fraction is to be multiplyed þy its [D 
Denominator, take the Numeritor for the pro- Jri, 
duct, ſo if this fraction — bepropounded to be ſon 
multiplied by the Denominator 4,the product will Wor 
+ Ao So be 


<< 
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frer MY be 3, which is the ſame with the Numerator 3. In 
t be | like manner if + be multiplied by the denominator 
[ti. 8, the product is equal to 5 the Numerator of the 
43 WF fad. 


un- £ 
| of . | of 

ſaid} -iGHAP. XX. 

Ct Þ ; | | 
nich 3 Concerning Dwviſun by Vulgar Frattions 
60, . 4nd mixt numbers. 

Tk | 

Iro 


, 


þ 1. WW Hen, the numbers given are both ſingle 


fractions, multiply the Denominator of 


cti-j *OpA the Diviſor by the numerator of the 
aul-? rake Roan, Dividend, ſo is the product a ngw 
otal! * - numerator : alſo multiply the. ng- 
the 


ZAnerator of the Diviſor by the denominator of the 
, FDividend, ſo is product a new denominator, 
which new fraction is the quotient ſought, 
3 Soif + be given to bedivided by 2, the quoti- 
Yeot will be found = , viz. multiplying 5 by 4 the 
ZEproduct is 20 for a new numerator, 
Halſo multiplying 3 by 9, the product is 3+ (2 
Y27 for anew denominator, ſo is 2= the 
Yquotient ſought inlike manner if + be given to 
J be divided by =, the quotient will be found to be 
$-:+ that is 2 =, as you ſee in the Ex- 
Jample : here you may obſerve, that in AY SAR 
" its Diviſion by proper fractions, the quo- 4 
"ro- [{rient is alwayes greater than either of the fracti- 
0 be Mons given , for in Diviſion, as the diviſor is to x 
will ſor unicy,ſo is the dividend co the quotient, 
be fl T2 - 41. When 
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11. When one of the numbers given 1s a whole 
number. or a mixt number ;z alſo when both are 
mixt numbers, reduce ſuch whole number or. mixt 
number or numbers into an improper fraction or 
fractions, by the tenth or eleyenth Rule of the ſe. 


venteenth Chapter, and then the opetation will be i 


the ſame as in the laſt Rule. 


So if 42 be divided by 7 =, the quo. | 
7=) 42 ( tient will be found: to be 5.3, for 7—! 
35, ) 22.454 and42 will be reduced into theſe im. 
"2 proper fra@tions 2 and =,then mul. | 
15) 84(5> tiplying 42 by2,the produ is 84 for| 
Sn a" new Numerator, alſo multiplying} 
15 by 1), the produd' is' 15 for a new denomina-| 
'tor, fo is we the quotient ſought, which. is equal to 
3- ( as is evident by the thirteenth Rule of the} 
ſeventeenth Chapter.) In like manner, if 6. be di-Þ 
vided by 3-z., the quotient will be 1 3. "Alſo if! 
3+ be divided by 12, the quotient will be 2;.. - | 


x \ 15 


| Note,Sometimes the work of Diviſion in FraQti- 
ons may be very uſefully-contracted by this follow: 


ing Rule, viz, When either the two Numerators, | 
or the two Denominators of the FraQtions propo-} 
ſed, can bedivided ſeverally by ſome common Di-} 
viſor without a remaijnder,you may take the Quoti, | 


cats inſtead of the ſaid Numerators or Denomina- 
tors, and then divide by the firſt Rule of this 
Chapter : As for example, if = be to be divided by 
-Z, becauſe the Numerators 12 and8 being each 
divided by their common Diviſor 4 will give the 
Quotients 3 and 2, T take theſe inſtead of 12 and 8, 
by which exchange there ariſe 43 and >, the for- 

| mer 
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mer of which beingdivided by-che latter, ( accor. 
ding to the firſt Rule of this Chapter.) gives 25, 
which is the Quotient in the leaft terms that ariſeth 
by dividing .3-by 4, | --, | 

' Again, to divide =} by 5-5 becauſe the Numera- 


JF cors 25 and 15 being ſeverally divided by theit 
- common Diviſor 5 give the Quotients 5 and 3,like- 
wiſe becauſe the Denominators $ and 8 being each 


Y divided by 8glvethe Quorients z and x,1 ſer 5 and 


3 in the places of the Numerators 25 and 15,alſfo 1 


Yand 3 in the places of the Denominators8 and 8, 
= whence ariſe -- and 3-5 Laſtly,by dividing — by 


T 


which is thedelired Quotient. of divided by 5 


| Queſtions to exerciſe the Rules of Yulgar 
. 17": Shplligy before daliourad;; ... © 


ue. The difference of two numbers is x _2 : 


£: : Z "PI : g 
"F-—, that is 5 by 3, there ariſeth =-, thar is z +- 


4 


| | the leſſer number is 2 \what is the greater? Ano. 
. J &z (found by Addition.) >< + 


2.2. What number is that which if added to 3+ 


& gives the ſum'8.23242/2.4 (found bySubrraftion,) 


' ''Oveft. 3. There is in three bags the ſum of 
72121, viz. in the firſt bag 50-44, the ſecond 


Y 493} what is in the third' bag ? Aſs. 391. 


( found by Adaitios and Subtraftion.) 
2ueſt, 4. Two Merchants A and B, have cer- 


tain ſhares.in a Ship, the ſhare of A is —L of the 


Ship, thatof B 2, what is the difference detween 
their parts ? 4»ſw, the ſhare of 4 exceeds the 
ſhare'of B by (found by Sybtrattton.) 

TY ue. 
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Lneft. 5; Whatis { of 13043-* Anſw. 814 
* (found + Fagow 7 uprins” PAS ; : 
- Queſt. 6. What number is that which being 
multiplied by 2, produceth 25 2-2 Anſ 42— (founz 
Diviſion, ) 
ow follaweth the docrine of Decimal Fraitions, 


The Doftrine of Decimal Fraflions. 


—n—_— 
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\ CHAP. XXII 
Notation of Decimal Fractions. 


1.T T is hard to determine, who was the firſt that? 
brought. Decimal Arithmetick,to light, thaugl 

it be a late Invention, but without doubt it hath 
received nmiuch improvement withio the compals 
of a few years, by the induſtry of Artifs, and now! 
ſeems to be arrived at perfe&tion, The excellency 
thereof is beſt known'to ſuch as can 
of ch apply it to the practical part of the] 
ribmetick. Mathematicks,. and to the Conſtru- 
he c&ion;of Tables, which depend upon 
ſtanding or conſtant proportions, ſuch are T rigo- 
nometrical Canoys,T ables for computing of Componnd 
Intereſt, &c. in which caſes decimal operations do 
afford ſo great help, that (in my opinion) many a- 
ges have not produced a more uſefull invention ; 
but it may be objeRted; that Decimal Arithmetic, 
tor the moſt part gives an imperfe& ſolution to 
| 2 QUE» 
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3.Can!| 


, the! 
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rIg0- 
101d 


s do! 


y a- 


on | 


etick 
1 £9 


que-] 


; plyed to all manner of queſtions a- 
Wbour money, weight, &c, when indeed many queſti- 
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a queſtion, this I grant, yet the Anſwer ſo given 
may be as uſeful] as that which is exaQly true z 
for in common affairs, the loſs of — part of a 
orain,or of an inch, &c, to wit, any quantity which 
cannot be ſeen is inconliderable : bur] would not 


Fbe miſtaken, for in extolling Decimal: 1 do not cry 


down Valgar Frattions, ſince experi. 


Wence ſheweth that Decimal Frattions OI 
YJarc commonly abuſed, by being ap- ,;,., abuſed. 


Ons may be reſolyed with much more facility by 
wlgar Arithmetick,, as may partly appear by this 
xample, viz. at 9 /.—6s.—-84. the hundred 


Eweight of Tobacco, what will 987 hundred weighe 
Fcoſt? A»ſw, 92121. which by the common Rsle 
Yof Prattice by Aliquot parts is found out, in a quar- 
Wecr of the time that will neceſſarily be required to 


work it by Decimals, which at laſt will give an im- 
perfet anſwer ; I might inſtance the like incon- 


A venience divers ways, were it not for loſs of time ; 


ſo that the right uſe of Decimals depends upon the 
diſcretion of the Artif}. 

7T. When a ſingle Fraction hath for its deno- 
minagor a number conliſting of x or Is 
unity in the extream place towards The _—— 
the left hand, and nothing but a Cy-_ Bn "_ 
pher or Cyphers towards the right, 
it is more particularly called a Decimal: of this 
kind are theſe that follow, —-, .that is five tenths, 
—, hve hundredth parts; likewiſe theſe are de. 


cima] fractions, =, =2, =2, &c. 


\ 111. A Decimal fracion may be expreſt with- 
111. A Decimal fraction ma «ft with- 
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out thedenominator, by prefixing a point or com. 
tna"before (to wit, on'the left hand of) the Nume. 
rator, ſo + may be written thus, .5 or thus,5 and 
= thus, .25 or thus ,25. 
IV. In Decimals when the Numerator conlifſt 
not of ſo many places as the Denominator hath 
' Cyphers, fill up the void places .in the Numerator 
with Cyphers prefixed on the left hand : ſo is 
written thus .o5 3 likewiſe —* thus, 950, andl 
—22., thus, .0205, likewiſe ;-=-» thus, .006. | 
Y. In Decimals:thus expreit, the Denominator 15 
diſcoverable by the places of the Numerator': for 
if the Nymerator conſiſts of one place, the Deno- 
minacor conlifts of 1 or unity with one Cypher, it 


of two places, the Denominator conſiſts of 1 with 
two Cyphers annexed : if of three, the Denomina-P 
cor conliſts of x or unity with three Cyphers an-} 


nexed : ſo. the Denominator of .25 is 100, the 


Denominator of ,050 is 1000, and the Denomina- | 


tor of .096 is 1000, 
V I. Cyphers at the end of a Decimal do neither} 


augment or diminifh the value thereof : ſo.2, .20, | 
200, .2000 are decimals, which have one and the | 
ſame value, for 2 being abreviated by the eighth | 


IO0S 


Rl; of the ſeventeenth Chapter, will be made 5 and} 


- p 2600 2000 


ro oQ® 


FI. Wheretore Decimal fractions are eaſilyre- ; 
duced to a common Denominator, ( which is a 
rroubleſome work in Valgar Fradtions ) for if all the | 


Numerators of as many decimal fractions as are 

given, be made to conliſt of the ſame nnmber of 

places, by annexing a Cypher or Cyphers at the 
en 
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end ( that is on the right hand-)' of ſuch Numera- 
tors as are defeRive, they will all be reduced to 
a common Denominator,ſo' theſe Decimals .2 , 03, 
027 ( which lignifie =, —3, -=-).may be reduced 


10? 1606 


J 18ato theſe, .200, .030, .027, which have 1000 for 


a common DenoMminator, 

VIII. The order of places in any Decimal pro- 
ceedeth fromthe left hand to the right, contrary 
to the order of places in the Integers, which 1s 
from the right hand to the left : ſo in this Decimal 
: 247, the figure 2' ftandeth in the firſt place, (being 
the outermoſt towards the left. hand, and next to 


the point, ) the figure 4 ſtaudeth in the ſecond 


place, and 7 in the third. Alſo in this Decimal .0245, 
a Cypher ſtands in EP. place, 21n the ſecond,” 4 
in the third, and 5 in the fourth. 

IX. Every place in the Numerator of a Decimal 
Fraction hath a peculiar Denominator or proper 
value, viz.the Denominator of the firſt place is 10, 
of the ſecond; 100 3 of the third, 1000, &c, ſothat 
the firſt place of a Decimal ſignifies tenth parts of 
an unit or Integer 5 the ſecond place, hundredth 
parts of an Integer ; the third place, thouſandth 
parts of an Integer, &c. Hence it is manifeſt, that 
this Decimal .3254 (every place thereof being con- 
ſidered apart by it ſelf } conliſts of , 3, .02, .oo5, 
.0004,(viz.2, —=, —< 2, which being reduced 


1007 1000? 10000? 


$ ro a common denominator ( by tbe ſeventh Rule of 


this Chapter) will give theſe, .3000, +0200, ,0050, 


q .0004, (to wit, 22, —= —-, 3) all which 


0000 » 10000 3 Io00009 Icuos 


| collectively make .3254 ( or = 


 &. In whole numbers, the firſt place above (that 
is ON theleft hand of ): the place of unities ſigni- 
=: : fies 


164 Notation of .-  BookT, 
fies Tens of unities ; bur the firſt place beneath, 
( that is on the right hand of ) the. place of unities 
gnifies tenth parts of x or. unity,and is called the 
firſt place of Decimal parts or place of Primes ; 
ikewiſe the ſecond place above the place of U- 
ites, ſignifies hundreds of Unites, but the ſecond 
place beneath the place of Unities ſigniheth hun. 
dredth parts of 1 or unity, and is called rhe (ccond 
place of Deciwals, or place of ſeconds, ſo that as the 
values of the places in Integers do aſcend in a de- 
cuple proportion from the place, of Units towards 
the left band, ſo the values of the places of Deci: 
mals do deſcend in a ſubdecuple proportion be. 
neath the place of units towards the right hand-; 
all which will be evideart by the following T able. 


A Ticble for the Notation of Integers and Decimals. 
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'-In the foregoing Table, you may obſerye that 
the places of Integers or whole numbers. are ſep1- 
rated from thie places'of Decimalparts of 1 (or uni- 


2th, 
1ties 


= , _— poitit ; ſo the number on the left hand of 
f 11, ebe poinr exprefſeth 73285 Intepers or unities, bur 


the numB& on the right hand ot the” point expreſ- 
ſeth only $237 parts of r (or an Integer ) ſuppo- - 
ed to be divided into 10606 equal parts. In like 
nanner this numbery . 8 lignifies 5 Integers and 
de. Eight tenth parts of an Integer, and this number 

285. 82 ſignifies 285 Integers ( or Unities:) and 


ard ks yt 
ec: | = parts 0f an Integer; 


be. 
nd:; 
le. 


cond 
hun- 
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6H CHAP. XXII. 


Concerning the Reduition of Valgar Frattions 
fo Decimal Fraftions. | 


FE the greateſt integer of oxey,as alſo of weight, 
MJ meaſure, &c. were ſubdivided decimally,to wit, 
"pound of Engliſh money into ten equal pieces of 
oyn, and every one of theſe into ten other equal 
ieces,&c, and weights meaſures, &c. after the ſame 
nanner 5 the doQrine of Arithmetick would be 
2aght with. much more eaſe and expedition than 
ow it js;but it being improbable that ſuch a refor- 
| Mnation will ever be brought to paſs, I ſhall proceed 
n dire&ing a courſe to the ſtudious for obtaining 
he frugal uſe of fuch Decimal fratians as are in 
11s power, | c 
_ TI. Foraſmuch as in Arithmetical queſtions, ſome 
df the given numbers do for the moſt part happen 
0 be fractions, a way muſt be ſhewn, how ro.re- 
duce a Yulgar Frattion to a Decimal Frattion , yet in 
4s | | M 


ſome 
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ſome caſes there is no need of this RedwFion ; for 
example,z fevt in length is vulgarly ſubdivided in- 
ro 12 inches, an inch into 4 quarters, and each 
quarter into 2. balf quarters ; but -a foe nay as 
eaſily, and a great deal more commodiouſly be di. 
vided, firſt into ten equal parts, and thay each of 
thoſe into ten other equal parts, and each of theſe 
into ten other cqual parts , ( or at leaſt ſuch divi. 
ſion muſt be ſuppoſed or imagined whey it cannot 
aRually be made) this foot iv length ſo divided, be- 
ing applyed co the (ides of fopnped figures, Or « 
ſolid bodies , will at firſt ſight give the quantities of 
lines in feet and decimal parts of a foot ; ( as readilyli 
as a foer vulgarly divided will fhew you how many 
feet jnches, quarters, and half quarters are contained 
in any line ) from whence the ſuperficial or ſolid 
content may be found in feee by multiplication only; 
and how much this excels the pa/gar way, I ſhall 
partly manifeſt in the fifth Rule of the 26th Chap. 
rer. Thelike ſubdiviſion I would have to be made 
of a Tard, Perch, &c, BELT 
TIT. A ſingle fraction which is no decimal 
fration may be reduced into a de- 
How to reduce cimal of the ſame yaJue, or infinitely 
< coggor ow near,(for all vulgar fraQions cannot 
mal fraftim, be exaRtly reduced to decimals ) by 
radi the Rule of Three dire&; for as the 
 Denominator of any lingle fra&ion whaſoever, is 
to theNumerator thereof,ſo is any other Denomi, 
nator to his correſpondent Numerator : Example, 
let it be required to reduce into a Decimal,whoſe 
Denominator is afſigned to be 1066, ſay by the Kulſſ 
Of three, if the Denominator $ hath 5 for a Nume-} 
rator,whar will the Denominator 1900 require ior 
, 7”  —  Ro_—_ 


Chap XXII. fe Decimal Pralbions, 167 
Me 2 Nunerator 2 Multiply 3nd divide as the Rule of 
<0 t7hrer dredh dark require, ſo will the fourth proper- 
XY as riexal be found ta he 625, which is the Numerator 
edi. ſfoughe;; therefore or .625, is 4 deciaval fraftion 
ch off £4ualin valueto +&, Another Exatiple,let it be re» 
theſe quired torreduce_lZ into a decimal fratian, whoſe 
Denominator ſhajj be 100000, ſay by the Rule of 
three, if 240 the Denominator give 7 for 8 Nume- 
rator, what: willthe Deneminater 109000 require 
for a Numerator + 4u{w. 2916 and ſomewbat more, 
but that which che ſaid 2946 wants of being a true 
_ Nemerator is leſs than —— part of an Integer, 
therefore the d;o;ng! fraition 2, or 02916 is al- 
moſt equal to —*; which > cannot be exa&ly re- 
duced into 2. Decimha! Frattion, the like will happen 
inthe reduction of moſt onlyar Frattions to decimalry 
in which caſe, the Devominater of the derimal mult be 
aſſigned to be ſo great,that what is wanting in the 
Numer4or tay be an inconfiderable value. 

TV, Upon the aforeſaid ground, the: known or 
AC cuſtomary parts of Afoney YPeight, Meaſure, Time, 
&c. may be reduced to decimals: tor if you delire'rg 
know what decimal fration of a pound ferling is e- 
qual in valye to one Relting, conlider- firſt that a 
pound is the frteper, and that 20 filings are equal 
co that furegey, therefore 1 ſhilling is = of a pond , 
now if we conceive one pound to be divided into 
199990 parts,viz,i1f we -fign I0000d for the Deno- 
ninator of a decimal fraftion, the Nemerato? wili be 
found by the laſt Rule to be 5000, ſo that = vr 
. | :9g000 or.o5(for cyphers at the end of a & cima; are 
of no-uſe; as bath been ſhewn in the 6th Rz/e of the 


Nu. || 32 Chapter) is 4 decitnal fraftion Of 2 pound, and is ex» 
os M 2 attiy 


J— - - * 


—_ Oo 


_ Sor oy ig 


Te a ere ene mn ge rr HOT" 


T6838 RedutHon of Vulgar Fraftions Book T. 
atly equal co rs, or = part of a pound fterling.” » 

In like manner foraſmuch as 240 pexce are equal 
to a pound of Engliſh money; '7 pexce are zZ parts 
of a pound, which f-aioz will be: reduced into this 
decimal, 029161. Which is yery near equal to —/, 
for it wants not — partof a pound. . Moreover 


IO00000 


ſince 960 farthivgs.are equal to. a powrd Engliſh, one 


farthing is = part of a pound, which will be redu. | 


ced into the decimal. 00104 1, very near (_—_ you ; 
ill'find | 


pleaſe to proceed nearer the truth; you 
this decimal .00104166 to anſwer a farthing,and ſo 


by augmenting the Denominator. with cyphers, | 


you may proceed infinitely near, when'you cannot 
attain unto the truth ir ſelf. After the ſame method 
may the vulgar Sexagenary fraftions uſed in Aſtro- 
very be reduced to decimals, for ſince 1 degree is uſu- 


poOIT._Pa——— — — ns | 


ally ſubdivided into ſixty parts. called minxtes or | 
primes 5, a prime Or minute 1nto [ixty parts called ſe. | 
conds ,, a ſecond into lixty thirds; a.third into ſixty þ 


fourths, &c, and conſequently a degree is equal unto 
60 minutes ( or Primes ) or unto 3600 ſeconds, or 


21.6000 thirds Or 12960000 fourths, .&s. It is evi. | 


dent that 7 minutes ( or Primes ) are 2 parts Of a | 
degree, which by the third Rwle of this Chapter may | 


SNL; 


be reduced into the Decimal .1166, &c. Alſo. 29 | 


thirds are —= Parts of a degree which may be re- | 


2164CC 


duced into the decimal .000134, &c. . Moreover, | 


58 : 33 : 14 12, that is, 58 Primes, 33 ſeconds, | 


14 thiras, and 12 fonrths may be reduced to a decs- 
mal in this manner, :viz, reduce them all into 
fem ths ( according to the fxth.Rale of the ſeventh 
Charter ) 10 will you find 12647652 fourths, which 
arc 


ER. 
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are 2422 parts of a degree, which wlgar fraftiog 
may be reduced into this decimal of a degree,to wit, 
:97 5899, &c. (by the third Rule of this Chapter. ) 
This to the _—_ will be a ſufficient light 
the” Decimals;congruent to the 
ſhillings, pence, and farthings which are under a pond 
ferling \, alſo the decimals of the known parts of 


Weight, Meaſnre, Time, &c, as they areexpreſt in 


the following Table, wherein you: may obſerve, 
that moſt of the decimals conſiſt of 7 or 8 figures, 
yet in ordinary praQice, you ſhall haye occaſion 


$ £0 uſe only, the firſt five, and ſometimes fewer. 


a 


ops 


BogicT 


THE TABLE. 


SHOP 0 ; th 
R E D U C T 1 0 IN. 
of FED FE, 7 | FEY we Cerory] 
|'t Ih "money, | | of a fowl 
[if "te being). | 
Feb ABA... - | þ | 
| | Decimals : eſs ay” 3 
Shillings| of a pound.” IL —— | 
«- bo | 04375 | 
nu 2 0427082 |! 
voy by 10 0416666 || 
_—  |.040625 
(351-75 0395833 
$  _" | 0385416 
12]..6 1 Ie (+ ba 0307583 
= _ | |-0354166 
ol cas h 034375 
81.4 V [40333333 
7] 35 "CICINAE 
Gl -3 *03125 
EH: 5l.z5 | »0302083 
| 4a\-2 7 |.0291666 
4 15 028125 
2 8 AP [020044 
I +©02604.16 
G1.02F 


ws ik #45 boa 


'l: 


l 


» 4 ery 
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"P&<;; | :0239583 14 | 
30229166 of 
1.021875 I2 | ,6 
5 | .o208333 111.55 
| .0I97916| 0].5 
| 01875 9 | +45 
_ [0177708 81.4 
- 4 .0166666 7 |-35 
| .o15625 6|.3. 
0145833 5 |-25 | 
- [F.0135416 "< 7a 
3 |.o125 IE 
-.OTT4583 2 i 
+ .olo4166|_ 14-0 
.©0937 5 Decimals 
2 0083333 Grains Ihr an ounce. 
[-0072916 | 23 | :0479166 
| | 00625 |} ; 22) "0458333 
1.00% « fag Fnogends | -21, } .04375 
et hb -*0041666 || 20 | .0416666 
3, Fart. ' 2003125 | 19 | 0395833 
2. Dre .002083 3 18 |.0375 
7, Farth. .0010416 ...17 [.0354166| 
"TABLET Ti. 16 | 0333333] 
Of Troy weight, the In- 15 |.03125 | 
teger being an Ounce. 14 jor cr | 
| "AY 13 |.o ] 
Penny Decimals of i. _—y | 
weights.\ an Ounce. _ 11 | ,0229166 
6: my 10 | .0208333 | 
9 |. 9 | 01875 
171.85 $ | .0166666 
161.8 7 | 01458333 
159175 6 ory | 


3 
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fe, —"*F].orr4166 | 44 x ws 
4 |-0083333 10. —- 
i , 00625 | 2 "or 
2 |..0041666 pk s 
11,0020833 | 7 — 
TAB F "$i: Jo 
Of Averdupois reat :-2 | 
W eight, the integer being ? | 026-857 | 
an hundred weight , fo 3 pac 1c 
wit, r, 112 p9 U4BAS, part 4.44 
mire Tits | 1 decimals of 
1 hungxed. 1 handre | _ Omee, pid; 
£ (7 $4 þ1 15 .do83705 
- 14 0078125 
| .0072544. 
FTTmTygT | decimals o f . g þ — 
Panede, T handre > | ects 
—— 2410714 "ny 0055803 
26 | e2321428 gf ' ,0059223 
25 |.2232142 8 | 0044642 
24 112142857 7 0039062 
23 [-2053571 G | 0033482 
ve Jeon ' 5 |--0027901 
21 [.1875 2 | .0022321 || 
20 [.1785714 3 | 9616741 || 
Bu: 2 ent 2 | +0011 160 || 
p ms > 4 | 1 | 0005580 
17 |.1517857 FD 
4 > Fi bud quarters of —_— F 
15 |-1339285 Ou pt 
1259 © 6 
| 15 |.1160714 2 | .0002790 
| . 1071428 1 | .0001395 


4 I FLEET 


142 
857 
$71 


285| 


714 
428 


ok 1, 


10 | .0390625 
9|.03515625 
03125 
71 .02734375 
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4 TABLET IV, | "6 [.0234375 | 
Of Averiypers ligtle |, 5 01953125! 
<a the __ eing | | a .015625 
a pond. | 01178875; 
+ os aa f | 2 | 0093125 | 
* Qunces. | 4 Pporng, .0039062y5 ; 
50 9375 ; Faartere A —_— of 
14 .875 ' - YOM. pony 
13'| $125 4 - 3 | ,0029296 
12 75 K .0019531 
rr |.6875 .0009765 | 
10 | .625 | —FFFLET _— 
0 .|-.5625 | Of liquid meaſures, 
$1.5 | Integer being aga on, 
{/ +. XS decimals of 
s| 375 Pints. | 1 yallon. 
3 | +3125 IS aig — 
+123 5 3% i 
3] .1875 5 | 625 
2'\ ,125 4|.5 
\..I | ,062 
pp -degimals of : Toe 
Dram. || 4 ppund. | #* I | .125 
T5 —_— quarters of "decimal: of | 
| I4| ,0546875 4 pint. a gallon. 
13 | -0507B115 3 [-09375 
12 | .046875 2 | ,0625. 
17, «04296875 I | .03125 
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| £4 B ng ; VIE | 
| Of dry meaſures, the ay ong meaſures, oe\ 
i ol 4 quarter. -& -* one Ell "oe the | W&- 
| | decimals of Integer. _ F :: 
| *. . Baſpels, | 8 quarter. | Quarters of Y 
bir © 1 yard or 11 yard or 1| i 
IM | ell, ell, 
6 75 ——— 
- 4s. AZ 73 
4\.5 $. 
. 3 14375 I le2y 
225 | decimals of 
bo 7.".125  _ Nails, (126 1.8 
Pecks 4 quarter. 2 27 25 
. 3] -09375 0625 _ 
| a 0625 quarters F d decimals of 
_ 1} *03125 | 1 x4. t 54.07 1ell 
| 1rarters of | decimatr of 3 1.046875 
- Peck. 1 4 quarter. pol puma kd 
3 }.0234375 I [.015625 |. 
21.015625 |TAFLET VII. |: 
T 1.0078125 | Of the Reinition of in- | 
23 | imals of ches,&c.to decimals, the \* 
nn Pins. | a quarter, | Integer bring 4 foot in > 
3 | .o859 |{cngth. \ 
+ 21,003906 decimals of of | -. 
1 j.00 1953 Inches. | 4 foot, 4 
IS It | .9166666| | 
10 |.8333333]M - 
9 75 1 
w_ | 
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bans: cht&Sreger be-\ 
L278 is 


37, .6666666 
1: 3833333 
615 
$4.4166666 
44153333333 
34:25 

4; 1666666. 
120833333 


of decimals of | 


Ju oor, 
©0625 


IX: | 43 


"ww 6 ww ow &©0 
Ss Cr pt} 29OSoe DQom..lt.o on Ii. ia: 


IF - 9166666 
. "744 


T5 
(6666666 


+5833333 


3 NS 
©4166666 
23333333 


25 
1666666 


"43; p: 9416666] - 
as | [9208333] 


Ec: 6.400 | Toimals o of  . 
: - dozens. | « groſs. 


b 


C28 
"_ "20 


| 


wo 


} "0833333 | 


parts of: r decimals of, 


| "WA BLET X. 
| af Fins, "_ being the 


oo" 


4 _ agroſs. | 
076388 

«069944 
[oo2y 
f -©5555$ 
91 048611 
11,.04166 6 
1 ,034722 
pen 4444 


. 


015888 
006944. 


EEDSSAIOS. 


/ 5 jo. apy þ of 


$ day. 


©9583333 
2.2 490166666 
22 875 
28 $333333 
© T9 7916666 
18 +75 
7083335 
'16 :6666666 
'15 .625 
I 5833333} 
13 +$416666| 
hoof 5 

11 | 4583333 
1Þ' 44166666 
9 


4 
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The Table 


Book] 


"01.375 


8].3333333 
- 2916666 
«25 

2083333 
.1666666 
.125 

0833333 
. 04 16666 


frmde | 


. | 4 day. 

«0409722 
0402777 
0395853 
.03 $3838 
. 0331944 
| -036805s 
-O361111 


03 54.166 , 


»0347 222 
{0340277 
«0333333 
| -0326388 
.0319444 
.03 12500 
0305555 
.0298611 
.0291666 
.0284722 


+0277777 


0270833 


| 


| 


.0263 88} 
- 0256944 


|-0243055 
]-023G6111 
] .0229166| 


O22 222] 


| 


.0208333| 
0201388) 
| -0194444 
.oa875 


«0173611 
\ «0166666 
«0159722 
| 015277) 
0145833 
, 0138888 
.0131944 
.0125 

. 0118055 


.0104166 
| ,0097222 


| { .0076338 
10 }. 0069444 

9 | .00625 

$].0034722 


74 0048611 
6 {/-.0041666 


51 ,0034722! 


02499998 


.0215277| 


.o1$055;8k 


.00833 33] 


4 
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4 
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HEL .0027777 
. 002083 ; 


.oo013v8 
.0006944 


F. This Table aforegoing conſiſts of ten ſeveral 


ablers,of which the nc 6 2 "2 
Eng lifs 01 contains in the fir T- 
4 olugn «ws. the particular Fra- of Zughſþ uo 

"tions (viz. the Sillings, pence, and | 
arthings ) of a pound ſterling , and in the other co- 
umn Tec decimals, unto which they may be reſpe- 
Mively reduced ; So in the ſame Tablet .65 is the 
cimal, anſwerable to 13s. 0208333 to5 4d. and 
003125 to 3f. Likewiſe. 0489583 istbe decimal 
pf 11 4, eopether with 3 farthings; Alſo. 03125 

$ the decimal of 7 pence half penny. 

VI. The next Tablet (intjtuled Troy weight )con- 
ains in the firſt column thereof the | 
articular Fractions, ( viz. the Perey 2. of Troy 
peights, and Grains ) of an ounce Troy, Wright. 
nd in the other their reſpeRtive dec1- . 

als: ſo .6 is the correſpondent decimal of 12 
penny weight, and 0020833 of 1 grain, Likewiſe 
025 is the decimal of 12 grains. 

3 ”7 77. The third Tablet ( intituled Averdupes 
Freat weight ) contains in the firſt co- 

uron thereof the FraQions, (viz. the 7; of _— 

OO arters, Pounds , Ounces, and the de. ah 

arters of Onnces)of an Hundred ac- 

prding to Averdypois weight, and in the other their 

proper decimals : ſo,5 is the decimal of two quar- 

ers. Or half a hundred, .1519857 of 17 pounds : 

| | | +003 3492 


t5% Reduftimof Valer Erations Book 1 
0033482 of 6 Qurices,and.0004185 the decimal of Wit 
3 quarters ef an Ounce, YE RT 
Y 7 7 1. The fourth ( intituled Fverdupors /itth 
. 1 - weld lieweth you the Fra&ions ( viz, 
4. Of Aver- the Ounces, draths,and quarters Of drami) 
* -n- & wal” 4 pound Averdypos, together with 
theie reſpeRive decimals : ſo the di 
wal of 3 Ovincesis ,1875, the decimal of g Drams jj 
.035196259, and the decimal of one quarter of 
Dram is .000976$. | og: | 
1 X. The fifth ( jntituled Liquid meaſures ). bath 
he reedions op on Pints _ wer! 
" 8-0f Liqni Pats ) of a Gallon, and. lkewif 
-4 vg Coy Es decimals : ſo the geci 
of 5 Pints is .625, and the decima! of 
two quarters or halfa pint is .0625. | 
X. The lixth( intituled Dry meaſures ) gives you 
| the fractions ( viz. the Buſhels, Pecky, 
6. of Dry quarters of Pecks and pints ) of aquar-Mwhi 
meaſure; . ter, together with their peculiar de-Mgaii 
 ,Cimals: (0.375 is the decimal of rthreeWſbal 
Buſhels, ,03425 of one Peck, 0234375 of * ofiMrs « 
peck, and .o93906 of ewo pints. -- : 
X 7.-The ſeyenth.( intituled Tards and Els ) of. of | 
| fers you the fraRions (viz. the Dar thir 
% Of Louy ters, Nails, and quarters of Nails ) Off pre] 
meaſures, Yards or Ells, arid their reſpeQive de- 7 a 
: cimals.: ſo .25 is the decimal of one Ch: 
quarter of a Yard or Ell, .125. of two Nails, .and 
046875 of three quarters of a Nail. 
X 17. Theeighth ( intituled Redufiox of inches, IM MA! 


&Cc. to decimals of a foot ) preſents unto you the voy 
fractions (to wit, the Inches, quarters of Inches ſl 2? 


aad half quarters of an Inch) of afoot, together Þ = 
with 
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o:with their correſpondent decimals : ſo 4166666 
is the decimal of x Inches, .0625 of + of anInch, 

:h2od 0104166:0f 5 or half a quarter of an Inch, 

X 1 7 7. The ninth Tablet ( incituled Dozens ) 
rields you the Fractions ( viz, the : 
Dazens and particulars) ofa Groſs, *% ®f 1% 
a5 alſo their reſpeQive decimals : ſo hp noe 
25 is the decimal of 3 Dozen, and 
048611 of 7 particulars. | 
X11}. The tenth and laſt Tablet (intituled Time) 
gives you the Fractions(v3z. the Hours 
and Minutes ):'of a Day : ſ0.625 is the 9g. of ime: 
wal of 15 bours, .0375 of 54 mi- 
yutes, and ,0006944 of one minute. 

X'7. When a lingle FraRion of any of the pre= 
miſed Tablets is propounded to be L 
reduced to a decimal, find it in the the uſe of the 
firſt Column * of the Tablet, unto ſ«me Ze 
r- which it belongs 4 this done, juſt a- —_— 
e ſgxinſt that Fraftion ſo found, you Fa a 
all have the decimal required : ſo Gimat-. 

1{ 13 -. being fropounces, taking the | 

firſt premiſed 7 ad/et,l find 13 5. in the firſt Column 
cx of the Tablet of moxey, and juſt againſt the ſame 
- | tbirteey ſhillings, I obſerve .65, before which having 
39 prefixed a point, and by that means ligned it for 
.. | 2 decimal ( according to.the third Rule of the 22 
ie [4 Chapter of this Book ) I conclude the ſame .65 ſo 
4d x ordered, to be the correſpondent drcimal of thir- 

teen ſhillings the fraction propounded : In - 
manner .0229166 is the decimal of 11 Grains in the 
« | Tablet of Troy weight 3 and.0357142 the decimal 
nj 04 1 OTOL Lrerbpes OO gNs 

Cy | 


XY 1. When 


ifs Reduftion of Vidgar Frattions Book 1. 
XY 7. When two or tore Frafions are pro. /: 
pounded, and it is required to find a decimal equi, 
P 


valentunto the ſum of them, find 'the decimal of 
each of the FraRions given according to'the [af 
Rule, then adding together the decimals ſo found, 
that intire ſum is the decimal ſougbr : ſ013 s. 54 
being reduced to a decimal; is .670833 ; for th, 
decimal of 13.s. is ,65, and the decimal of 54 
020833, which being added together (by the fe. 
cond Rule of the 24th Chapter of this Book ) x. 
mount to .670833, :z. the decimal which repre. 
ſents 13.5. 5 d, the Fraction propounded - I lik, 
manner the decimal of g penny weight, and 1; 


at 


| ( 
Grains is.4770833,and the decimal of —C, 19h F 
7 Qunces is .67354, &c. 
WA ” IP 
5 & - .020833 
9 þ. w. 45 he 
13 gr. . .027083 um 
FH wad on 
477083 he 
— | ne 
&-C. 5 She 
19 16. (16964 ind 
7 oAnc. 00390 «4 
ld TS 
| And here as you ſee meer Fractions reduced, ſo if 5H 
Itkewiſe may the Fractions of mixe-numbers be re- 2 


duced to decimals : for example, theſe numbers 97 
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16. 7 ounces 13 < drams. Item of 67 Gallons, 5-2 
pints. /zem 28 Quarters,0,Buſhels,2 —Pecks,and 3 
Pitits afcer redution are 97, .4891, 67, .71875, 
and 28.0781; ' © + 


'" 97:4479. 67.6 28.0625 . 

.*..4...: Q4507 0937 «0156 

—— 67.7187 28.0781 
97.4891 


| Again 22 yards, 3<Nails , Ire 36 Grols, 3; 


ikDozen and 5 particulars, being reduced, are 23 
d ;88-031, 36 .2847. | 
1 22.5 hes 
- 1875 36.25 
.0156 0347 


"32570351 36.2847 


XV 11. When a decimal is propounded to know 
bat Fraction it repreſents, ſearch ; 
he ſame decimal in the ſecond Co- 3 f - 1," 
umn of the Tablet, unto which it be- i "8 {os 
ongs, where if you find it expreſly, 
he-number juſt againſt icin the -firft Column is. 
he fraction you look for : ſ0.65 ( repreſenting 
Jhe fra&ion of a pound ſterling.) being given, I 
ind it zn the ſecqnd Colurnn of the Tablet of Moz. 
ey, and over againſt it in the firſt Column I find. 
3 5. which is the fraction repreſented by .65, the 
lecimal propounded: In like manner 3.025 ( re« 
rreſenting 3 ounces and ,co25 of an ounce 7oy ) 
ſo deing propounded, the number repreſented by ir, 
c- hs 3 Ounces, © p,. 12 grains. 
97h] XY 111, When in the ſecond Column of the . 
'4 Bk "I. 
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Tablet, unto which you aredireRed,' you cannot 


Preciſely find the decimal propounded, ſearch that, 


which being leſs,. comes neareſt unto it, and rake 
the number that anſwers unto it in the Grit Co. 
lumn for the greateſt gation of the number re. 
quired: then deducting the decimal ſo found ow 
of .the decimal given, nd likewiſe the remainder, 
as another decimal, and. take bis correſpondent 
number for the next fraRtion of the number requi.| 
red ; and ſo proceed in that order, till you hay: 
diſcovered the intire number repreſented by the 
decimal propounded. 

Example : .6739 being propounded, I deman{ 
the fraction of a pound ſterling repreſented by it; 
the decimal in the Tablet of money, which being 
leſs comes neareſt t0.6739 1s.65, whoſe corre 
ſpondent number in that Tablet is 23, which ar: 
the ſhillings of the number required ; then ſub. 
tracing (by the 1 Rule of the 25 Chapter of thi 
Book ) .65 out-of .6739, the remainder is .0239 
and the neareſt decimal in the ſame Tablet to .0239 
is .0208, whoſe correſpondent number is 5, which 
are the pence of the number required : laſt of al 
deducting .0208 out of .0239, the remainder i; 
«0031,which gives you in the firt Column 3,being 
the farthings of the number required : So that! 
conclude the intire fraction repreſented by the 
decimal. .6739, 1513s. 54. 3f. 


| +67391, fterling, 
Subtraf 13 $— —,65 s 


| .0239 
Stbtraft 5 d. ————<=,0208 


Jy 3.f-=—_—_ 0031 
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* Inlike manner 7.359 C. being reduced by the 


= Tablet of Averdnpois great weight 15 7= C, 1216. 4. 4 
"8 ounc. And 94.58 .reduced by the Tablet of Aver- 


dupozrs little weight 5 is 94 tb. 9 ounces and 6 drams, 


re- © 

der, Snbtralt I quarter o—_— 
len .109 

wy Subtratt 12 Ib, nc —.107 


4 0Ws 


Subtrat 9 o% 


———— 6 


6 Dramsi.——————,0z 
It; _ - Ct et, —— rnanet——e — — 
10g CHAP. XXIV, 
re- 
Are Addition of Decimal Frattions. 


ub 7.1 O ſuch as well underſtand theNoration of De: 
cimal frattions,all the varieties of their /Name- 
398 »4tion;to wit, Addition, Sabtrafion, &c,will be as talic 
399 as rhe operations by whole numbers ; therefore 
ich he that would be a good Proficient in Decimal A- 
all richmerick,, muſt throughly underſtand the 22 
r" and 23 Chapters aforegoing. 
ng 1 1. When divers decimal fraftions are'given to 
IE be added together, they muſt firſt of all be orderly 
the placed one under another according to the do- 
Arine of their Notation. $0 if theſe decimal frat. 
ons,t0 wit, .125,.39 and 7 were given to be added, 
they muſt be written down thus ;; 


_ aT25 


.39 
7 


NJ 


184 Addition of * Book]. 
or if you will have the ſame number of places to 
bein all the decimals given, without altering their 
values, they may be written thus, 

| 1? I Z5s 

.390 

.700 

Not thus, 

I25 

« 39 

7 


For the Figures or Cyphers, which are 6f like 
degrees or places muſt be fubſcribed dire4ly one 
under another, viz. renth parts Or primes muſt be 
written down diretly underneath zenths, alſo 
banareath parts or ſeconds muſt be placed under 
hundredth parts, as you fee in the firſt Example, 
where.z or three tenth parts in the ſecond decimal 
ſtands dire@ly under .1 or one tenth part in_the 
fr decimal likewiſe ,7 or ſeyen tenths in the 
third decimal ſtands direQly under the cenths in 
the former, and ſo of the reſt, | 

In like manner, when mixt numbers, which con- 
ſ of Integers and decimal parts are given to be 
added, due reſpeR muſt be bad of their ſubſcriprti- 
on one under another : ſo if theſe mixt numbers, 
ro wit,32.056,7 .07,and 1 .9 were given to be ad- 
ded, they muſt be written down thus, 


32 ,056 
7 +07 
I 49 
_ T17. Having placed the decimals and drawn 2 
line underneath in manner aforeſaid,add them to- || 
; 7” "ns 
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$ to 
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2 
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gether, beginning with the outermoſt rank towards 
the right hand (as hath been taught in Addition of 
whole numbers of one denomination in the third 
Chapter : ) ſo if the decimals inthe firſt Example 
of the ſecond Rule of this Chapter were given to be 
added, I firſt ſubſcribe 5, which is all that ſtands in 
the firſt rank towards the right hand, then pro- 
ceeding to the ſecond rank, 1 ſay 9 and 1125 
2 make 11, whereforeT write down I 139 
which is the exceſs of 11 above 10, and 


for the 16 IT carry 1 in mind to the ——- v5 


next rank, ſaying 1 in mind added to 
7 makes 8,which added to 3 and i make 12,where- 
forel write 2 which is the exceſs of 12 above 10 
under the line, reſerving 1 in mind for the 10, then 
I prefix a point before 2, which ftands in the firſt 
place of decimals;and on the left hand of the point, 
ro wit in the place of Units or firſt place of Inte-* - 
ers, I write down 1 ( being the 1 in mind ) which 
one, I find that the ſum of the Decimals given is 
1,215, that is, one Integer (whether it be a Perch, 
Yard, Foot, &c.)and == parts of an Integer,as you 
fee in'the Example. In like manner theſe mixt num- 
bers 32.056;7.07 and 1.9 being given to 
be added, their ſum will be found to be 32.056 
41.026,that is,41 Integers and —= parts 7.07 
of an Integer,as you ſee inthe Margent; £5... 
more Examples for the learners exerciſe 41 ,026 
are theſe, 


65 24.7 593-75. 
025. 0.35 0.32 
.03_  $.26 O.12 
Yo EO Ss 30.31 $04119 
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© CHAP. XXV. 
Subtraction of Decimal Fractions. 


1p ſfins frſt written down the greater of the 
x. 4 two numbers given, ( whether ir be a whole 
$37 number,mixt number, or decimal) and the 
84 leſſer underneath the preater, according 
—_ to the dire&ions in the ſecond Rule of the 
_ 43 24th Chapter.Proceed as you are caught in 
Subfraction of whole numbers:(by the Rules of the 
4th, Chapter ).ſo if this decimal fraQion .784 were 
given to be ſubtraQed from this decimal .837, tbe 
remainder will be,o53,that is, © parts of an Inte. 
298: ger;.inlike manner it this mixt number 
fro ee: 78 919 were given to be ſubtracted 
—————— from 295 .094, the remainder will be 
PEAS, 216-2. In each of which Examples you 


may obſerve that 10 is borrowed as often as necd 


requires, according to the Rules of Subtraction of 


-whole numbers of age denomination : Note alſ2, 


when the decimals in both the numbers given con- 


liſt not of the ſame number of places, that decimal 


which is defective in places towards the right hand, 
malt have the void places filled up with cyphers,or 
at leaſt cyphers muſt be ſuppoſed to be annexed: 0 
if. thts decimat'.04338 be given to be ſubtracted 
from this 65, the remainder will 'be 
found to be .,60662, and the Work will 
re ſtand as'in the Margent, where you ſee 

(00002 the three void places are ſuppliet with 
cyphers, and then the operation is as in” whole 
numbers, by borrowing to as Often as the lower $- 
"7 ED, a 2 oa” 


.65000 
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pure cannot be ſubtracted from the upper.” More 
mples of Subtraction of Decimals are theſe 
ollowing. . | 


24.04338 37. .394 
1.5 O. 104. 35 
23.39338 36,896 044. 
&! 's | | 


H CHAP. XXVI. 
Multiplication of Decimal Fraftions. 


\ X 7 Hen two numbers are given to be multi- 

plied, and are doth mixt numbers;or both 
decimal fraQ&tions,or one of then a whole number, 
and the other a decimal or mixt tiumber, ( wbich 
Ire all the caſes that can happen) there is no ne- 
eſlity of writing them down preciſely one under 
the other as in Addition and SubtraRion, for the 
produ& or number ſought in Multiplication .de- 
pends not upon any regalar placing of the two 
numbers given:[o if this mixt namber 56,3 were gi- 
ven to be added to this mixt numbet $558, 
1.30526, they ought to be written £29 26 
one nfder the other, as you ſee ( ac- I - yy 
cording to the ſecond Rule of the 24th Chapter 
but if they are to be multipiied one by the other, 
they may be. written thus, | Go 1652 
- 2.30526 

$5.3 


TI..In. any of the Cafes which may happen in 
Multiplication of Decimals, multiply the numbers 
given as if they were whole numbers, then cut off 
alwayes from the produd by a point , comma, or 

: = FW + 
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line, ſo many places towards the righthand,: x 
there areplaces of decinial parts in both the num 
bers given to be multiplied, that done.,. the fignr, 
or figures (if any happen to be )) qn the left hand 
of the ſaid point or line of ſeparation doth declar, 
the Tnteger or Integers in the produR, and tho 
On the right hand of the point are decimal part 
of an Integer : ſo if this mixt number 56.3 (tha 
15, 56 Integgtsand —of an Integer ) be g1ven ty 
be multiplied by this mixt number 1 «39526, ti 
produd will be tound to be 73.486138, that is, 71j 
Integers and <2 parts of an Integer ; for ha 
ving choſen that to be the Multiplicator, which 
will cauſe leaſt work, and ſubſcribed it under the 
Multiplicand ; (to wit, 56.3 underneath 1,30526) 
T proceed according to the Rules of Multiplicati: 
on of whole numbers, v;z.having drawn a line un- 
derneath the numbers given, I multiply all che 
Multiplicand,eo wit, 1.30526,5 if it were a whole 
numbee, by 3 the firſt multiplying figure, and ſub. 


1.30526 ſcribe the produt rhereof, which i; 


391578 underneath the line , 'and 


= g procceding in like manner with the 


other multiplying figures 6and 5, at 


laft I find the. rotal of the particular 


produdts to'be 73486138; and beciuſe 


there are 6 places of decimal parts in 
doth the numbers given,(to wit,5 place: of parts in 
the multiplicand,and 1 place inthe mulciplicator)I 
cut off 6places ro rhe right hand from the coral 
defore produced, ſo will it ſtand thus 73/4861 38.: 
wherefore I conclude that the true produc is 73 


nes Of 73 .486138, that is, 73 Tntegers and al- 


IO@GO 0 


m-{t *. of an Integer, "=: 
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In like manner, if this mixt number £46.25-(thax 
$ 246 £1) were given to be multiplied by 35 Inte- 
pers, the erue produc will be found to be 8618: 
75, that is 8618 Integers and <= parts of an Inte- 


Wer, as you ſee by the operation in the 


Margenrt, where you may obſerve that 246.25 
wo places are cut off from the total 35 
umber produced of the .multiplicati- <———— 

dn, towards the right hand, becauſe 123125 
here are two places of decimals in the 73875 
ultiplicand,(the multipficator con. ——— 
iſting of Integers only ) but if there 8618[75 
ad been decimal parts alſo in-the y 

nultiplicator, ſo many more places ſhould have 

een cut off, as was ſhewed in the firſt Example. 

Again, if theſe two decimals .87 and .9 (to wit 
Z and =) weregiven to be multiplied one by the 

cher,the true produ@ will be found to 
e.783,that is parts of an Integer, .87 

as you ſee in the Example, where you 19 
ay obſerve-that the produ& is a fra. —— 
ion only ; for after 3 places(being the 783 

number of places of decimals in both the | 


Tnumbers given to be multiplied ) are cut off tq the 


right hand, there remains no Integer on the lefr 


; and. : 
- 111. When the Multiplication is finiſhe, if there 


ariſe not ſo many places in all as ought to be cut 
off by the ſecond Rule of this Chapter ( which may | 
often happen when the produR is a fraction ) in 
ſuch caſe, as many places as are. wanting,” ſo many 
cyphers muſt be prefixed to the produ on theleftr 
hand thereof, and then a point muſt be prefixt 
Fes | "< 


I90 eMaltiplication of - Book] 
to lign the prodne ſo increafed for a decimal : 
theſe decimals, 0375 and .oy be. 

ing given to be multiplied one b 

20375 the other, I multiply 375 by 

05 and there ariſeth 1875, now ac. 
. —— cording 'to the ſecond Rule 
001875 this Chapter, I ſhould cut off 6 

- — places to the right hand, and here 
are but 4 in all, wherefore I pre. 
fix ewo Cyphers, to wit, as many 
as tberg are places wanting, and 
then _— a point, the true 
produt will be .,oo1875 or 


— — — - ig like manner if this 
10143650 


duR. 
TY. Decimal parts of an Integer may be redu- 
ced to the: known or accuſtomed 
To reduce deci- parts of ſuch Integer by Multiplica- 
_ ro the c;on only,for if the decimal fra&ion 
winery **f | siven be multiplicd by that number, 
| which declareth how many known 
parts are equal to the Integer, the Product gives 
the number of known parts required : So this de- 
cimal fraRtion of a pound ſterling, to wit, 8687 /. iſ 
being propounded, I multiply it firſt by 20 ( the 
number of ſhillings contained in a pound ) and the 
pxodut pives 17 ſhillings and .3740 parts of a 
| x ſhilling ; 
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* OW. ining; which: decimal. 3749 being mulziplied 
| dy 12 ( the number of pence g: 
Mn 2 ſhilling )- produceth 4. .$687 1. 
/ 3. ence, and .4$8 parts of 2 _-- 
ky enny 3 SANG et —— 
” 488 by 4 (the number of FShill, 1713740. 
« 6 arthings, which make a 20'S 
"WSecony, Jthe product gives 1 — b- 
"q arthing and .952 parts of a 7480 
"1) {arthing , which are very 3740 


ear in value to another — 
arthing, ſo it appears that. Perce 44880 
8687 parts of a/pound ſter- 24 


= ing are 17s. 48. 2f. very 
Xs ear. After the ſame man- Farth. 119520 


ier, 8 decimal frattion of any . | 
nteger whatſoever may ' be. reduced into the 
10wn or accuſtomed parts of ſuch Integer. 

A briefer' way to vajue any decimal part ofa 


onBBound of Engliſh money, without 

r0-ofs of a farthing may be this, viz, | 4 brief way to find 
he figure (if any happen) in the Aecimal fralh any 

lu-BW6rft place of the decimal being , pound” of Ao 

edB{oubled gives ſhillings, alſo if monyr. a 

-a-(Fhere be 5,or a figure greater than 4 

on 


5 in the ſecond place, one (hilling more is to. be ad- 
ted ro the former, laſtly, when'5 ts taken from - 
he figure in the ſecond place, if every unit in'-the 
remainder be accounted as ten, and the figure ig 
the third. place as unities, theſe rens and units 
- {taken as one number and lefſened by 1 give the 
number of farthings, which with the ſhillings be- 
fore found declare the value of the decimal pro- 
2 Epounded) likewiſe if the figure in the ſecond place 

RS ( when 
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(when any happens )beleſs than 5, every unit i 
ſach figure is to be accounted ten as before : {0 i, 
thedecimal before mentioned, to wit, .8687 1. th 
figure $8. in the firſt place being doubled gives 
fhillings, alſo becauſe 5 is contained in 6 whic 
ſands in the fecond place, one ſhilling more 151 
be added to the aforeſaid 16 ſhillings, which wil 
now be made 17 -. that done, the remainder of th, 
ſaid 6 after 5 is ſubrraRed, to wit, 1 being eſteeme{ 
a+ 10, andadded to8 (which ſtands in the thiri 
Place, and to be eſteemed as units ) gives 18, fr0: 
which abating1, the remainder is 17 farthings 
4'pence and a farthing z ſo that the value of th 
ſaid decimal. 8687 /. is found as before to be j 
ſhillings 4 pence 1 farthing. After the ſame manne 
this decimal of a pound of Engliſh money, t@ wit 
+3197, will be reduced to 6 ſhillings and 18 far 


. things or 6 ſhillings 4 pence 2 farthings, whid 


wants leſs than a farthing of the exa& value of thi 
decimal .319/. 
Y. Having explained all the caſes in /riplics 
tion Of Decimals 5 Iſhall' here gin 
See_the quefti- the learner a taſte of their excellen 
OP uſe, by ſome familiar queſtions 
4 Hoh f- 4; Whereby it will be evident, that wht 
Appeniix. is oftentimes performed by man 


tedious 21ultiplications and Diviſion 


in the yulgar way, is effected for the moſt part by 
one or two Multiplications 10 Decimals, | 

The firſt Example may be this, ſuppoſe.there is: 
certain piece of Wainſcot in form a reftangled parale- 
logram commonly called a /org ſqusre,whoſe breadth 


1s 3 yetar, 3 Of a yard, nail and — of a »4il 3 and the 


length 6 Jards, and--< of a yard, the queſtion 15 to 
| : knoy 


h 
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now how many /q#are yards are contained in that 
iece of Fainſcot ; here becauſe it is delired that 
e ſuperfitial conteiit ay be giyen in yards, the parts 
f ayardas well in the breadth as in the length of 
e Wainſcot which are before expreſt by the accu- 
omed parts of quarters, nails, &c. muſt be reduced 
ito decimal parts of a yard, which are as calie to 
found by a gore ſubdivided'decimally, as the 
OMmon parts of quarters arid nails are found by 
yard vulgarly ſubdivided : but for want of a 
ird ſubdivided decimally, this Reduttion may be 
xrformed by the ſeventh Tabler of the precedence 
able of Redxtion, viz. looking into the ſaid Ta- 
ct, right againſt = ofa yard, Ih = | 
his decimal ——_———— 7 
* ag decimal correſpondent wh 0625 
And the decimal of = of a nail 015635 


Oe ——_ PY'Y 


The. ſum of thoſe three decimals (8281 25 


oor 


Wherefore the breadth of the 
Vainſcot in yards and decimal partsp 3.828125 


Again, the decimal of half a yard 

5, wherefore the length of the $6.5 
Nainſcot is — 

The length and breadth being 
nultiplyed one by the other produce 

he ſuperficial content , 'therefore the þ 24.83828125 
umber of ſquare yards required | 


i 


Wherefore I conclude that 24 ſquare yards and 
omewhat more are contained in thar piece of 
| Wainſcor, 
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Wainſcot,and it is evident by'the firſt place of th 
decimal that what is above 24 yards is more the 
—,but leſs then -> of a ſquare yard,or more ſtrid 
ly, it is more then > bur leſs chan _® of a ſquar 
yard, bur by taking all the places in the decin 
you have the exaQ anſwer to this queſtion, becaul 
the common parts of quarters, nails, and quarter: 
zails raay be always exadly reduced into decimal 
but that ſeldom happens in other things ; neve: 
theleſs, albeit by decimal operacions you cann( 
alwayes hit the mark, yet you may come as neari 
as is poſſibly to be imagined, and that with mu 
more eaſe then by vulgar computations in qui 
{tions of this nature, as will appear by con 

Fo ie 4: paring the precedent 


gn y—— get 
4. * 
. Wn 
add 3 
15 
4 
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60 
add 1 


I—_— 


GI 
4 


244 
add 1 


245 114 of nails, 


peration with the con 
mon way . of workir 
here ſubjeRed, viz. t| 
3 yards, 3 quarters ( 
a yard, 1 wail, and: 


of a. nail, ( which cilffi 


preſs the breadth befo 
mentioned ) muſt all 


reduced into quarters (Wm 


»ails by the (litxh Ruled 
the ſeventh Chapter, 
there will be found 24 
quarters ofNails, as yo 
ſee by the operation. 
Again the6 yards an 
half which expreſs th 
length aforeſaid, mul 
likewiſe be reducedintY q 
quarters of Nails by ehi 
afore 
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foreſaid Ra/e, 10 there will be found 416 quar- 


ers of nails of a yard, as you ſee by the operati- 
Mn, s 


Y. 4. 
Donn m—Z 


26 
4 


104. 
s #4 


416 quarters of nails. 


Then multiplying the breadth and length one by 
he other, to wit, 245 by 416, the produ will 
oive 101920 fer -the ſuperficial content of the 
piece of Wainſcor in ſquare quarters of nails of a 
yard 3 now theſe ſquare quarters of nails of a yard 
wuſt be reduced to ſquare yards, and the readieſt 
way to perform that 1s:to find firft of all how ma- 
ny quarters of nails of a yard are contained in one 
yard in levgth, viz. lince there are 16 nails ina 
yard, there are conſequently 4. times 16 quarters of 
nails, to wir, 64 quarters of nails in a yard in 
Ficngth, therefore 64 multiplied by 64 produceth 
A 4096 ſquare quarters of nails ina yard ſquare 
_ laſtly, Iſay by the Rule of three, it 4096 ſquare 
quarters of nails of a yard give 1 yard ſquare, how 

| many 
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many yards ſquare:will 101920 ſquare quarters of 
nails give: $0 will the Anſwer be tound 24% 
yards; which is the ſame with 24 .8828125 befor 
found bythe decimal operation. ( for = is equal 
to the decimal .,8828125, as will appear by redy. 
cing them to a common denominator by tlie four. 
reenth Ryle of the ſeveriteenth Chapter. ) Nowl 
leave it to the Reader to judge which of theſe two 
wayes is the more expeditious, \and 10 let him take 
which likech him beſt, | SE 
Example 2, There is aſquired piece of Timbet 
terminated at both ends with equal. long ſquare; 
viz, the breadth of the piece of Timber 151 footy 
inches, of an inch, and 1half quarter of an inch; 
the depth or thickneſs is 1 foot 3 inches, — of at 
ch, and—or half a quarter of an inch, and th; 
length of the piece is 11 feet 10-inches, and 3 quar- 
ters, the queſtion is how many ſolid or cubical feet 
are contained in that piece.of Timber ? The An. 
ſwer may be found by tecimal Anltiplication 10 
manner following, viz.- Foraſmuch as it is delired 
that the ſolid contenc may be given in feet, the 
parts of a foot as well in the breadth, . depth, and 
length, which are before expreſt by the accuſtomed 
parts of inches, quarters and balf quarters mult be 
reduced into the decimal parts of a foot, which are 


as ealie to, be found by a foot ſubdivided deci- 
mally,as the other common parts by a foot vulgar- 
ly ſubdivided, but for want of a foot ſubdivided 
decimally, this Redu4ivn may be performed by the 
eighth Taber of the precedent Table of Redwition, 
Viz, | 
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, The decimal. coxrefpondent £0.35; in- £ 6 
— —_ _ _ —_—_— 41 , 

Fe decimal of 3-of an inch is ———063 

-The decimal of- f balf 2 quarter of an 

ich *.is- rm Foy 

The ſum of thoſe 3 decitials is — 488: -: 1 

Wherefore the breadth of _ e piece? 38 

Timber is- —— ry oo 

In like manner the common parts ts of inches, &r, 

n the depth or thickneſs of. the piece of Timber 

ill be reduced by the ſaid 7 ables, into theſe deci- 

zals, viz, 

The decimal correſpondent to 3 inches is—,25 

The decimal of - of an inch is—— Oz 


688 The decimal of half a quarter of av inch is—.o1 
at] The ſum of theſe 3 decimals is- <8 
hy Wherefore the depth or thickneſs is ——- 1.28 


i Apgain;the arcuftomed parrs of inches,&c. in the 
ec{Engch of the piece of Timber will be reduced ro 
n. (eſe decimals, wz. 


inf The decimal of 1o inches is —als 
el The decimal of of an inch 15 —————-——.063 
hell The ſlim of thoſe 2 decimals is—————<—95 
ad} Wherefore the length of the youre is——11.895 
el Now if the breadth depth and length be multi. 


ied continually, the laſt produt is the ſolid con- 
t required;viz. 1.488 multiplied by 1.28 produ- 
eth 1 .90464, which multiplied by 11.895 produ- 
th 22.65,c. wherefore I conclude that 22 ſolid 
eet, half a foot, and ſomewhat more than half a 
he ſYuarter of/a foot are contained in that piece of 
;, Wimber. 

Example 4, How many Equinoftial degrees are 


orreſpoadent unto 136 daves, 21 hours, and 40 mi 
O nutes ? 


19s — —  Divifowif + Book: 
»#tes?. The Anſwer is found by 'multiplying' the 
time given by 360, for as'1day is to ve ls rr 
136 dayes; 21 honys, and 40 minutes, tO the Equinotti. 
al degrees required ;' bur firſt the 21 howrs and 40th 
minutes mult be reduced to decimal -parts of aday, 
by the tenth Tab/et, thus. 0 
The decjma] of' 21 hours 16-————,$75 
The decimal of 40 minutes i5=————. 02777 
The ſum of theſe 2 decimals is —=———.90277 
- Therefore the time propounded is—136.9027 


. . . me 6 y ® 
hom ve nuns. 49284 +99 Kc, 


Wherefore T: conclude that 49284 .99 or ver) 
near 49285 Equinoftial degrees are correſpondent 
unto 136 ayes, 21 hours, and 40 minuces, which wa 
required by the queſtion. | 


mm ____y ,—_ 


CHAP. XX&VIL- 01 


Concerning Diviſion by Decimal Fradtions. 


bp any of the Caſes which may: happen in Di 
. viſion, if the Dividend be greater than the Dj 
viſor, the quotient will be either a-whole numbe 
orelſe a mixt number, but when the Dividend 
leſs than the Diviſor, the quotient, muſt neceſari 
ly bea fraction, for a lefler number is containel 
in a greater once at the leaſt, but a greater is not 
contained once in a leſſer, 


—_— 
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ist0 be prepared by annexing a competetit nuriber 
of typhers thereudto, to'thake room for the Divi- 
ſor : fo if 32.5 were given to be divided'by 17.325 
the Dividend 32.5 muſt be increaſed 'with cyphers 
at pleaſure after this matiner 32.5000d; &c: Like- 
wiſe'if r were given to bedivided by 460,the.Di- 
ifion cannoc be made' rill the Dividegd 1 be: in- 
creaſed with cyphers, which being annexed; the 
Dyvidend will itand thus 1.000000, &c. Here'nore, 
at the cyphers aniiexed in mahnet aforefaid 0 

| upply places of- decimal parts, atd will be uſefull - 
In diſcovering the quality of the quotient accor- ' 
ling to the fourth Re of this Chapter. (C0219 
T1 TH. After the Dividend is prepared by anfiex= 
ng typhers, when occaſion requires; ( as in the laſt 
Rule ) all the places thereof muſt 'be eſteemed as 
Dne whole number (to wit conliſting of unities or 
Wntepers ) and ſo is the Diviſor to be eſteetned 
yhethet it be a decimal fration or mixt number : 
or if all taſes the Diviſion niuſt be performed in 
very reſpe@ accotdiftigto the Rules of Diviſion 
pf whole numbers in the ſixth Chapter, So if this 
Smixt number 326 .25 were given to be divided by 
his mixe number 12.3 ,you muſt divide in the ſame 
.{nznncr,as when you divide 32625 Integers by 123 
.{MIntegers, alſo if this decimal ,8356 wete given to 
de divided by this decimal .og, you are to divide 
in the ſame mantier, as when you'divide 8356 Itt- 
tegers by 5 Integersz and after the quotient is 
Mfound, the degree or place of the firſt figure which 
Wariſeth in the quotient muſt be inquired after , 
viz, you muſt know how far ſuch firlt figure 15 di. 

- ſtant from the place of units, co the end that the 
7, 9int dr line which is uſed to ſeparate between che 
ESe lg” i O32 | place 


Divifux of  \Baok] 


:200 
"a 


4 
$ F 
Ecſ place of decimals may be duly pla 


4s the only knot in decimal Diviſion, and may h 


reſolved by the following Rule, viz. WY 
IF.In any of the Caſes which may happen 1n Di 
he viſion of decimals , the firſt figur 
es th which ariſeth in-the Quotient, wil 
quality of the be alwayes of the ſame place or de 
quetiont is al gree with that figure or Fxober j 
caſes of Diviſi- the Dividend, which at the 
9 ecimal ion ſtandeth over, or at leaſtht 
. | longeth unto the place of units | 
the Diviſor. To illuſtrate tbis Rule I ſhall give E 
amples in all caſes, and firſt let a mixt number 
Siven £0 be divided by a mixt number,viz.Let itt 
required to divide 172, 5 by 3 .746, bere { afcor 
ding to the ſecond Rule of this Chapter ). the Ni 
vidend muſt be increaſed with cyphers at pleaſur 
ſo will it tand thus x72. 500000, &c. then Divilio! 
being made according to the Rules of Diviſion 
whole numbers in Chapter 6, the Quoticat ariſin 
will be 46049. 


» 


3 746) 17 2.500000 (46049, &Xc. 


Now it remaineth to ſeparate the Integers in thi 


quotient from the decimal partsito perform which, 


1 ſubſcribe the Diviſor 3 .746 orderly underneath 


'3-746) 172.500000 (46,049 
3.746 


the firſt Dividual 172.50 (deing that part of the 


Djvidend 


ace of agites ( or firſt place of MeBers Fam de 


vlt qlic{ 
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2ividend whereof the firſt queſtion muſt be asked) 
Pr at leaſt I imagine the Diviſor to. be ſo ſubſcri- 
.|Þ<d, and ſoT find that the figure 3-which ſtands in 
he place of Units in the Diviſor will be placed 
nder 7,whichis the place of tens, (or ſecond place 
df Integers ) in the Dividend, wherefore by the 
ourth Rule before given, I conclude that the-firſt 
igure ariling in the, quotient muſt. likewiſe ſtand 
'the-place of tens ( or-ſecond place of Incegers.) 
ad conſequently the next place on the right hand 
nult be the place of Vito ; ſo it is evident that the 
par#ting point-or line muſt be. placed between 
he figure-6 and 0in the-quotient, that done,. the 
rue quotient is found tobe 46 ,049, &cc towit; 
$0 Integers and £2. parts of an-Integer, and ſome. 
rae more, for 46.2'is Jeſs than the true quori+ 
fir; but 46 = is greater than it, and therefore 
albeir, after the aforeſaid Diviſion of 172, 500900 
dy 3.746 is ended there will be a remainder ts wit 
446 which feers'to be/preat, yet here it ts lefs in'v*- 
lue'than — part of an Unit or Integer, and if t 
Jrbac' remainder you annex anorher cypber and 
2 conrinue the Diviſion, you will proceed nearer 
FJ *be rruch and not miſs = part of ari unit of the 
<> erve quorient, and in that order you may proceed 
athfſJ infinitely near, when you cannot obtain the quo- 
J ticnt exaftly by Diviſion of Decimals. 
| Example 2. 1 1 rfhery mixt number 2 .34 be 
| given to be divided by this mixt number 52 .125 ; 


( where you may obſerve that the Dividend is leſs 
than the Diviſor) firſt (as before) annex cyphers at 

ke} pleaſure ro the Dividend, - ro make room for the 
Diviſor, then the diviſion being proſecuted as in 
3”. ED; ON. 
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whole numbers,/at length theſe figures will ariſein 
_ $4-p25) 2-3400000 (0443, . 
oy $2,125 


the quorkenr, to wit, 443;-and to the end the de. | 


ered, f ſubſcribe the Diviſor' 52.125-under the 


= or quality of the firſt figure 4 may be diſc. 


rſt dividual'2,34000 ( for ſo far the firſt queſtion 
did extend in the DiviſionJand thereby I find that 


the Ggnre'2-which' ſtands iin- the place of anits if 


the diviſor will be ſeated under 4; which is' in thi 
Tecond place. of Yeeimals,' wherefore I conclud: 
that the firſt Ggure/ariſingiin the quotient muſt al 


ſo ftandiinthe'fecond placeiof decimals; and conf 


ſequently the firſt place of decimals (which js nex 
on-the- left hand to the ſecond,) muſt be ſupplic 
with a cypher 3 ſo thatif a cypher be prefixed 01 
thelefthand of 4, and then a point placed befor 
that cypher, the quotient will at length be diſco] 
vered to he,o448,8c. or -<2 and ſomewhat more 


q \ t , ; . TOOOO | jo WHY 
that is to ſay, << is leſs than the true quotzenth 


TOOOO 


ur = is;greater chan it, and if you will proceci 


inearer che truth, you may continue the diviſion, 
4s direed jin'the firſt Example of this Rule, ' © 

Example 3.Where a whole numbet is divided by: 

decimal fraQion,viz.ſuppoſe 82 Integers wete gl- 

ven to be divided by chis decimal .o50 5 After'cy- 

. hers afe annexed to the dividend at pleaſure,".and 


056) 82,00900 (1464\28,&&.. 


- the 


we Hy Wer cw as 


a> > th ©» 1 a» tn lcd ©. an. 
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the diviſion/proſecuted as in whole numbers'( to 
wit, 8200000 being divided by 56 ) theſe figures 
146428 will ariſe, in the quotient, now. to the end 
the degree or-ſeat,of 1, the firſt figure in the quo- 
tient may be known, Iſubſcribe the diviſor .o55 
under the firſt dividual 82 (for ſq far did the firſt 


qyeſtion in the diviſion extend ) and. becauſe the 


iviſor is leſs than unigzy, 1 ſupply the place of u- 
nits by a cypher or © prefixed gn the left band of 


Fche point of ſeparation in the diviſor ; alſo I'pre+ 


056) 0083,00000 (1464-28, 8c, 
WH IP 


fix cyphers before, (to wit on. the left hand of) the 
Integersin the, dividend to repreſent a ſucceſſion 
of places of. Integers,- ( for the. order of places ig 
Jntegers is from the -right band towards the Jef.) 
then I find. char, the cypher or.o wbith repreſents 
the place of upjrs.19 the diviſor,; doth ſtangunder 
that cypher,.w! ich 'repteſents the fourth place of 
Intepers in the; 2) Wig (as you ſee by the Example 
in the Margent, ohptefore I concfude that the hrit 
figure ariſiog'1n the quotient muſt alſo be ſeated in 
the fourth place afTntegers, and conſequently the 
4 firſt places in th quotient will be Integers, and 
the reſt a decimal Fo that the true quotient is 1464 
Integers, and 2 parts of an 7nteger, and ſome- 
what more, ws, 1464 .28 is leſs than the true quo- 
Lient, but 1464 .29 is renter Wark. - 

_ Example 4, Suppoſe this decimal 0125 be given 


{ to be divided by this decimal .y ; 


| after diviſion is finiſhed accor- . ;5)- ,0125 (25 


"< 


ding to the Ryles of diviſion of 
O 4 whole 
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whole wiv e to wir afreri'>$/1 divided by ) 
theſe figures 25 wil) arife-in theyaodent; now t5 
difcover the degret or ſeat'oP 2: rhe 'Hirlt figare th 
the quotient, ? Jabſefide. the diviſor. 5 under the 
'frft eur .of2;- and havin; 
- 2s jrr the Jeſt Ex2eiple ) prefix. 
3) 0125 ( 925, Be eyphier' on the fefr hind of 
_—_ _ 5 ', the poite of feparation itt" the 
: ©-dibitve; to dehdte-orreprefert 
cls plkee: of units, 'F find chat fach- cypher of pllit; 
of units doth ftand under the figure 1, which is ſez. 
ted in the Tſecondiplace of decimiſsin; HheUividend 1 
pager I conclude by the Ryls. that the firſt 6.1 
gre which ariſeth in the quotient mi Ae be nl 
SE fodfd An #ceof _— nd ihe fre pe 
Ing 4 cy GLA fri ph of dcciant 
Lee lting 45k {nt before that! Hoher, wo q99 ; 
p at ten "Wifcovere$to bes . 


My Sh ppoſe Fd 64h 4 given 
e Meet by this .008, fi Sol '&x .cyp phete $ 
he dividend ARNE he KR g the 
viſion a5 in whole” _ MOR 


508) $56460/ (167: 57 of Gy ap | 
dep ree.or jace of 'r. AR 1n ſores Wk " : 
Z Fg, ! 


eh Kive 
tal '$, then 7 pt act 


:008)>00. 85649(197-05 2, IT, TEL 
"L 1.50; do8: - 1.139bÞ -1 vl Uvike 
he * T- Ln "ah Vip) # 

&- repreſent \flaces' 


tuar done, {find t " "rep 
g- 


r the firſt " di-( 


{$3952 by 32 as if 
ures ariling in the quok; nt will be 2311. Now to 


hap N IM A oli _ 
Fix fa Binh ef 
is ee en SO Shieh '&? 
2ce of fnt Fits y 
de by te ute, thar a 
qdb(fevrk "zo [ge 
a2 i: -and-c uy 


Miki WH 1- 
eh that" *fruty Cele Rs "487. o5 or fox 


Re 6, Let it expired to divide this de- 
imal fraction . Fee by this .32, firſt dividing 
were whole numbers, the fi- 


iſcover the quality or value v the ſaid figures / 
ibſcribe the Diviſor .327 Mie the firſt aividual 


2F&3, then A a C 


U:-ESher as well 0n.,the , I; _h _ 6950 
"Wc. of the FIT9N i vx | 821917895 (2.3 


e diviſor (0 ſubſcribed par: ÞÞ 0.32 

nagined to be ſubſcribed)., © 
s aforeſaid, to repreſent th Solace of units in Sake 
f them, 7 find the cypher' oro which ſupplyeth the 
lace of units.in the arvijor to Ttand under the © 
hich repreſents the place of units in the dividexd, 


Fberefore 7 conclude by the _preceding. fourth 


we, thar the firlt figure ariſing 1n the quotient will 


[and in the place of its; and conſequently the 
following places of the qhotient will be a decimal 


ration, ſo that the true quotient is 2 .311 or 2.3% 


The __ of the foregoing forrth Rule will appear fo 
=44 4, ehe flowing Confidardzivnce, 7 


"I; If rhe divfor be multiplied bythe 96 i 3g 
antt i 1s equalto'the 35 a a quotient : 8 


4 ama = Dicnifen of 71+) Book] 
33 ; If the dinife be multiplied by the ficſt figur, 
ha pe af a Oita the produtt i is.th jogar n 
be ſubtracted in the din;pon, and conſe. lp 

no Torery or icular place of. that produt is of 
: rare try wichg at figure; or. cypher of theliſſ 
idend, which Ntandy over. ach, particular plac 

p/den the bw np is to be made,for numbers of 
unlike denominations cannot. be ſubtracted One 
from the other. 


; 14. ET 

. 'Tolegs ; 
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3. $0 that to find the degree' or feet of the feſt 6: | 
e in the quotiext, is nothing elſe but to findſſ 
what degree or ſeat thar Ggure. muſt have, which: 
| multi-fl 
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Igure ”. ge, 
c fir} Mmoultiplying the figure or cypher-in any;partieular 
Ka, Mace of thediviſary wil produce.the ſame degree.; 
: is ofthat figure qr cypher. of the divided bath, whisg 
f the fWtands over ior at leaſt belongs. to. fych particular 
plac{Mplace of thei diviſor at the Grit queſtion, +: 
rs off.) And becuuſe if ' a Figureſtanding or ſuppoſed 
| onto ſtand inthe place of unities in the diviſer, be 


maltipliedby # figure of the ſame place or-degree, 
Fas that figure or cypher of the 4vidend hath, which 
at the vrfiqueſtion Randerhiover,. or at-Jeaſt be- 
Jongeth unco. the ſaid place of anities, .the firſt 
Jplace ariling in that produc? will be of the ſamede- 
oree or place with the ſaid Gigure or cypher of 'th 
widesd. (whether it be a face of Inregers or de. 
cimal parts ) therefore thetrath'of the ſaid fourth 
4 Rzlc of this Chapter is manifeſt, namely, look what 
degree or place that figure or cypher of the divi-' 
dend hath, which ſtands gver or at leaſtbeſongs ts 
the place of: #43ties in the aiviſer at the firſt queſti- 
on in Divifoy, the' ſame*degrte or ptace hath the 
I firſt figure inthe querien, SITE 
S Now that the benefit of Diviſon by decimal fra- 
4 &jons may, partly appear,T ſhall add two queſtions, 
J and fo conclude this Chapter... ©... 
* 2-ft, 1." A Merchant bought of geld Plare356 
T ounces, t3 penny weight, And. 15 grains for' 11160 
 pownds ſterling, the queſtion-is whar he paid for an 
: ounce? Anſwer 3 h—5 5. d.,very near. The ope- 
If cration by gecimals may be after this manner gvix, -. 
2 60- By the ſecond Tablet of Redaition2: p 
6nd the decimal of. 13 penny weight is——,* 3 
n:chll. The decimal Of 15 grains is ———.03125 
lei-f) The am of theſe 2 decimals is——.68125 
| : © Wherefore 


Ld? G 
- 


ws 3: Dhogfis of 
**' Wherefore the quantity of Plarr?: 1, 
Townes atrd deciiial parts of afi ownee 68325 


. «? 
your its \ henna 4 
J94a4L P45 340.57 TW EY 14 I) b- FOÞ t F4 4 _ 


:* Then by the Ruiz of three 1ay, if 356.6812; | 
eunces coſt 1160 polittls; what 1 ommcrd Here "tis ey 

\ dent char if Edivide/r160-by-3 $6.684 25, the quet:ft © 
eve will give the value. of anownee, to wit, 3.252885 
prwnds ;or's poends;y ſbiliuge and = d.. very near, | 


LS LN VV O13 LSESDSIGCHR $0: 10 ©: ICY RES 
4 /356.68125): 4164: 0000090. (3;252,&c, 


1 Queſt 2s. Suppple the length of the Tropical yed 
(or.pþe ſpace of. time. wherein the Sun runnin 
thrqusbh. ite whale, Baurick, circle, confiſting 0 
3.69 4xg7;44-.13 returned, tothe ſame ZquoneTial 0 
Segirsa {point from whence he departed ) to conf 
falt of 365 dayes, 5.hours,and 49 minutes, the queſtion 
is to.know- the Suns. mean or equal, motion fort 
EUV any fart of 360 fegrees Fe $0 ove : 
4n,2: whole day 2 The operation by decimals, thus, 
bs. 4 the ws Fables of Redution 4 dd 

the eciual correſpondent to 5 Injirs $.2083333 
oF} aniod 7 norhgt 30 8 5:0: 


[4 
: oy 


£ 
7 


«© "Phe Ychna! of 49 widares is-———.0340277 | 
E The {#1 of thoſe decimalsis ——— 2423610 | 
E439 As 8 — one ny "©£365.2423610| 
" The By the Rule 6f*rhree,fif 365 .242361 dajef 
give36o-degreet, ("or Itoral circumference ) what 
wil 1 *aay give 2 Here if I divide 360 by 365 
242.361, the qnotiewr will give the diurnal motion} 


ode 


required, whictr will: be found very near . 98564, 
8c. or 29 parts of a degree, which decimal being 
reduced into the common Sexagenary parts ( by the 
DET ING AY | ourt! 
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fourth Rte of the 26 Ehihren 8, 


ok, ws 
&c, and fichis the Suns dfarnal dieeiowveryanng” 
according to the aforeffil ſuppolition "of the 
length of the Tropical years 0Þ_ 

I ſhall here add the vulgar S2xapenery reſolution 
of this queſtion, rhat by comparing both wayes 
.252|together, the exceltency of dezimal Arithmetick in 
r, [Fcalculationsof this natare may be the more perſpi- 
Ycuyous. , E- 

Y The aforeſaid queſtion being ſtated according 
to the -R3le'of three will and thus, 


25. 
B12 


(Jed dayes : ' hours degrees dey 
ning ” 0 : A : : 
S O8Y If 365: 5: 49—-—360 —T 


rh The firſt term jn the Rule muſt be reduced into 
corny inutes(by the fixth Rzle of the ſeventh Chapter) {0 
there willbe found 525949 minutes. 
hb 1:7 
3655—5-——49 


— 


"$25949 ' minutes + ">=" WS 


fo TH Rilleof Thee Dreff ' Booki& 
+ Likewiſe rhe chicd.ter® 1 4«y muſt. be. reduceiſihy 
Ce Ae etFoonad to. be 14.40, a5 you 


ſes by, the following gperation.. -. 
IN Po EINE 'D - "| or 24 hours. 42 Wh 
LE: rs. * 


_ — 


zo 5075.50 20 S000. was 


- Then multiplying the third term by. the ſecond ji 
to wit 1440 by 360, the product is 518400, whit 
being divided by the firſt term 525949 ( according 
tothenote in the ninth R#/e of tlie 16th Chaprer 
the quotient will give 352" parts of a degreef 
- which fraction being reduced, into the accuſtome' 
Sexagenary parts (by the ninth Rule of . the ſever 
teenth Chapter ) will give as before 59: 8. &c. fo 
the Suns mean diurnal 'motion; now which off 


theſe two wayes is the more expeditious I leave to 
him who is verſt in both to determine. 


CHAP. XXVII: 
The Rule of Three Dired# in Fraitions. 


0! 
| g/ 

FA | fig wo ſuch things as have already been ji 
declared in reference to the definition of iſ 21 

S 

rr 

5 

Ti 


UE 


this Rule, and aHo the due placing of the 3 given 
numbers would be ſuperfluous; and.if reſpe be 
had to the Rules of Adultiplication and Divifon of 
frations delivered in the 20 and 21 Chaprers , the 

Ng : > working 


1Þ:KXVIIL 1" in Fratfions.” - 4rrt 
rorking of the Rule of three direR in fraQtions'is' 
he ſame with that in whole'numbers; to wit, mul- 
iply the ſecond number by the third, Cor the third 
y the ſecond ) and divide the produ& by the firſt 
umber, ſo the quotient is the fourth number 
ought; to wit, the anſwer of the queſtion, '- 


Otherwiſe thus, 


3 Multiply the Denominator of the firſt number 
[@y the Numerator of the ſecond, alſo multiply-that 
produt by the Numerator of the third number, 
Snd reſerve this laſt produ@t for a new Numera- 
FRor , again multiply the Numerator of the firſt 
SHumber by the Denominator of the ſecond, alſo 
Fmultiply this produt by the Denominator of the 
hird number, ſo ſhall this laſt produ@ be a new 
ZDenominator , laſtly, the new fraQion ( whoſe 
lumerator and Denominator is found as afore- 
aid) is the fourth number ſought, which, if ir be a 
e rol proper fraction, may C if occaſion require ) be re- 
duced into the known parts of the Integer: (by the 
ninth Rule of the ſeventeenth Chapter ) if an im- 
proper fraction, it is to be reduced 1nto its equiva- 
lent whole number or mixt number, by the thir- 
Freenth Rule of the ſeventeenth Chapter, 

3  Example,If of a yard of Velvet be ſold for = 

3 of a pound fterling, what ſhall —D ofa yard coſt? Au- 

& ſwer = /.0r 14 5.924. For according to the Rule 1 
zeen | multiply the Denominatorx 4, by the Numerator 2, 
1 of and the prodzt is 8;this 8 ] a- | 
ven gain multiply by the Nu- py, 7. y. # 
t be | merator 5, and the produt? — — — 
; of | gives 4o for a new Nume- | 
the I racor : moreover I multiply che Numeratos 3 by 
18g | 25 the 
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the Denominatos:3, and: the grodio#! which is g] 
again multiply-byi he enter dato] 6, ( thelaf: 
Predet is:54 for 4iinew. Denomhinator,, wherefore 
Lconchudei tha©43q+ the fourth: number. ſought 
which js it bexadocedGaccordingto the ninth Rule 
of the ſexenteenth Thaopter ): gives 14.5. 9% 4'{or 
9-7 4. ) for the Aſpen of the queſtion: 
11. When any of the three given numbers is a 

v hole numbesSr mike number,” fuch number muſt 
6r of all be T6dubed into: an ifiproper fration 
(by the tenth 0#\ eleventh Rule'of the ſeventeenth 
Chapter )\ to the '&hd that all thee 3'giveri namibers 
may be 3 fra&idns't- moreover if after ſuch Redu- 
ion, the firſt and third numbers be nor frafipns 
of /ategers of the fame partienlar denomination, 
fuch of rhe ſaid numbers which is of-the leſſer de. 
nomination, maltbe'reduced ro-a fraction of rhe 
greater (bytehe fixteenth Rule of the ſeventeenth 
Chapter ) which preparations being performed, th: 
reſt of the Workis to be proſecured'according to 
| the firſt Rule of this Chapter. ' An Example of. this 
fecond Ric here followerh. 7f x quantity of Amber. 
_ greece weightng 1-L' T4y be ſold for 601: fer. 
ling, what are 19-8 3rains worth At that rate 2 An- 
fre pL En Gand 

| This queſtion being ſtated "B | "Ty. 
according to the 7 Ryle of the /s. , 4. gY- 
8 Chaprer will ſtand thus, --— ( 12 —— 60—-19 7 
winch 3 *nambers will bere- | ? > 
duced (by therenth and ele-/,, 
venth Rules of the feventeenth > © 
Chapter.) into theſe 'impropef\* rx, p” 


fr att [OH —— ont oo———_ 


» .,Q. ou ww ww ans os 


*"— WT. W . it io 3-9 
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-Burſſince the third number 2 grains Troyis not" 
a fraRion of an Integer of the ſame name with the- 
frft, (which is a fraQtion of a pound Troy ) it mult 
be reduced into a fra@ion of a pound Trey, thus, 
5 or, 1s m_ of _ of - of —of a- pound Troy, 
which componnd fraQion will be reduced $4 the 
1& Rule of the 17 Chapter) into this ſingle'fraction, - 
to wit, ' AZ 1b, Troy, andſo the 3 numbers will at 


lenged Nand thus in the Rule. | 


3 l—= £ — 


Then working ss in the firſt exemple of this chap- 
ter, the Anſwer wiltbe found £5227. which being” 
reduced ( accordingto theg and x Rules of the t7 
Chapter ) is found equal unto 2 s, 422 4. - 

Another Example. Whien the + of- 2. of a Ship'is 
nlued at 147 L—11s.—3 4d, how much is the” 
whole Ship worth ? Anſw.4911.—17 5.—6 d. 

Note, when in any queſtion whatſoever a com- 
pound fraction, to wit, a fraQtion of a fraQtion, is 
oneof the given numbers, ſuch compound fraQtion' 


- uſt firſt of all be reduced to a ſingle fraſtion; (by 


the 16 Rule of the 17 Chapter ) ſo here, the companyd 
rattion2. of 2. being reduced into a ſingle fraft;on 
gives £ or 2.3 then ſay, if 2 be worth 147 1. 11.5, 
34, wbat is'1 or the 
whole Ship worth® Ship 1. s, d. Ship 
After due reduQion I —147 : 11: 3 I 
is made by conver- | 
ting the 147 1, 115. 3 & into pence, and that num- 
ber of pence, asalforherthird number 1, into im- 
; a—— P : -proper 
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proper fraQtions, the 3 numbers will Rand in the 
Rate thus, - it: 4 

HB Ship pence Ship 


3 35 4r5 


— 


'TO T T 


-Laſtly, proceedirig as in the firſt Rule of this 
Chapter, the fourth number will. be found to be 
23-2 4. which being reduced firft by the 13 Rule of 
the 17 Chapter, and then by the-7 Rule of the 7 Chap- 
ter,the Anſwer at length is 491 1,—17 $,——6 a, 

An Example of the Rule of three dire in Decs. 
mals may be this that follows. If 19 ounces, 3 penny 
weight,and 5 grains of Gold,be worth 62 1,—10 s, 
—— 64, what is the value of j--ounce'? Anſmer 41, 
———17 f,———10-—d. very near. 

By the 2.7 ablet in the Table of Re- 
dition in the 23:Chapter, the decimal 


15 


frattion correſpondent to: 4 penny. 

Wwe Et. 18— = —_——— D. : 
"Allo, the decimal of 5 grains 1s .010416 
The ſam of thoſe 2 decimals is 160416, 


Wherefore the firſt number in theF oz. 
Rule of three is ——  —{ 19,160416 
. Again, by the firſt Tablerrof the 
aforementioned 7 able, the decimal ofp.5 
10 ſhillings is —_ TEE 

© Alſo the decimal of 6 pence is ——,025 

" The ſum of theſe two decimals is--—.525 

.: Wherefore the ſecond -number in? /. | 
the rule of three I5—_——— 62.525 

| Moreover by the ſaid Tablet 2. the 

decimal of — Of an ounce Or 10 penny (, 

Oh, ©2408 | Gs &» 
weight is. 5,wherefore the third num- 1.5 
berin the Rule of three is———— _ 


Chap.XXIX: i " in:Fruttions. * \" 21% 
[- So that after the ſaid reduction is finiſht, the 3 
given numbers will ſtand in the Rule thus, | 


: .*.. 1, OH, CM CR 


19,160416———62 .525;— 1.5 


is. 'Laftly, multiplying the ſecond-number by che 
e }f tbird,;and dividing the produ@ by the firſt number 
of © ( according' to the' Rules of Multiplication'and 
>- | Diviſion 6f 'Decimals delivered in the '26 amdin7 
I Chapters') the fourthnumber: will be this, to wit, 
+. I 44894, *&c. that is four pounds forling and 222 
ny Pays of a pound; which decimgl[ beitig red uced'(atl 
5. cording co the fourth Rule of tht 26/Chaprer y gives 


1, i7'5.—10d.—3farery near! '-- | SS: 
'\ The proof of the Rule of three dire& in FraQis 
ons'is' the ſane as in whole.numbers, reſpeR being 
had ( the Rules of Multiplication in Fra&ions, !. 


CHAP. XXX. wk 
The Ixverſe Rule of T hree in Fraftions. 


I. A Fter a queſtion belonging to this rule is dus 
"A ly ſtared(according to the ſeventh Rule of 
—_— Chapter ) and prepared if need require, 
according to the ſecond Rule of the 28 Chapter. 
—Þ The operation will be the ſame as 'in the Rule of 
— | three Inverſe in whole numbers, reſpe& being had 
tothe Rules of Multiplication and Diviſion in 
Fractions, viz. multiply the firſt number by the ſe- 
cond, and divide the produ& by the third 3 -the 
quotient is the fourth number ſought, to wit, the 
Fanſwer of the queſtion, $a 
- RAS. | 'P 2 Or 
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Or thus, © 
Multiply the Denominator of the third fraRi. 
on by the Numerator of the ſecond, alſo multiply 
that produ& by the Numerator of the firſt frac. 
on, and reſerve'the laſt prody for' a, new Nume-. 
rator : __ multiply the numerator of che third 
fraction by the denominator of the: ſecond; alſo 
multiply this produc by the | denominator. ofthe 
firſt fraction, ſo is the laſt produt a new.denomi, 
trator laſtly, this new fraQion;is the fourth num- 
ber ſought, or anſwer of the queſtion. ...._. 
- Example, If of cloth,wbich 131—yard in breadth, 
3--yards in length will make aCtoak, how much-in 
lecigth of that ſtuff which is-5-yardiin/breaduli w1ll 
make a Cloak of the-ſame bigneſs with the former! 
Anſwer g yards. I 72: : GJ 2X5 
- The 3 numbers being duly ( brea. levg. bres 
placed will ſtand. thus C L331, 
Then, ( afterthe firſt and z | 
ſecond numbers are reduced ; | 
into impropet frafions) the $2 a—tr——.-. 
three numbers will Kand 
Laſtly, 8,7 and 7 being multiplied continually 
' give 392 for a numerator ; alſo5, 2 and 4 being 
multiplied continuaity give 40 for a denominator, 
whereby this improper fraQion 2 ariſeth, which 
(by the thirteenth rule of the ſeventeenth Chapter) 
will be found to be g=, or (the fraction being re. 
duced Into 1ts Jeaſt terms ) g-+ which is the Anſwer 
of the queſtion. , 
Ex.2.Suppoſe when Wheat is at 2 1,—00 5.—64. 


the Quarter, the penny white loaf ought co weight 


Chap XXX. ill f \ ni Fr affeont; B17 
$ ounces and 1:4. pry weight- of Troy weight , 
whar ought ic to weigh when Wheat is at-361bil> 
lings the Quarter? A#ſwer 9 ounces and 1} pe#+ 
uy werpne,  - 

-- The 3 given numbers being )pence p-w. pexce 
duly placed in the rule and re- Þ,s., 474, an 
duced will ſtand thus, AN. EN 
- And if the operation be proſecuted accordin 
to the rule before given, the X»ſwer will be foun 
181, penny weight, or 9 ounces, 1 penny 


12328 
weight, 


—_—_— 


—_—_ 
+ The Double Rite of Three in Frattions. 


l. T He Double Kate of Three is ſo called, becauſe 

T- tis Iu 17 eg I e may 
either be reſolved at one Work by'!the Rule com- 
pound of: 5 numbers, vrelſe by two diſtin (ingle 
Rules ofthree, which-latter way;to.ſuch as under- 
ſtand-the Rule of three in fractions is ( as I con- 
ceive) leſs croubleſome in the.ſtating, and'( inthe 
method whereby I intertd to proſecute it) the ſame 
in operation with the former. , This I ſhall manifeſt 
firſt in whole numbers, then in fractions. 

Example 1. If I pay 28 ſhillings for the carriage 
of 3 C. weight for 50 miles, .how much ought I ro 
pay for the carriage of 17 C.for 84 miles ? Anſwer 
13 A,—6,—6d4.,. | 

Of the 5 given numbers T make choice of three 
ſuch which will make a ſingle rule of three, and ſay, 

WY” EE 'c.-- | 


A P 3 "TT Which 


2i8 The Double Rulevf Three ... Book I. 
"Which rule F find(by the-third rale. of the ninth 
Chapter) tobe:direR, and therefore 7 multiply,che 
third number 17 by the ſecond 28,and the.pnodu 
which is 476 7 place as a numerator over the,divi. 
ſor.as denominator: Then with this fraction (whe. 
;., ther,it happen to be a, proper or improper 
&* fraction) andthe remaining. two: numbers in 
RAT! .the.queſtion, which have not yet been bled, 1 I 
form a ſecond rule. of Three, ,anq lay, 
L; ESE) "th; * fat. -_ ' miles as 16 
FL  " aiQis 


- 


Which being a wile of bbs dired, 1 work as 1 
rule of three in fractions, gccording to. the firſt 
rule of the 28 chapter, and ſo find the fourth num- 
-ber to. be 32 s. Or i 34.=65,=65-4. - 6 bi 

- Or: the firſt Goggle rule _—_— varied, the a 
Lion will be thus, | | 
IT miles, ©. _ 166 
B+ #- By a rule. inverſe, Og 84—— (2 | 

Ci pit tO, | > et 


3. © A ride vel; - - 22.. a7 s ' f 1 39984 |: 
- 8. ,i}-? +, 5 
far! 


x, 720 6 Orberwife thin, | ; \, , 

6 1'3 . Cs E. oy C: mY 
7 | r ay a ral inverſe, $——50—17:—- | 
| ”. Je... mn, . fr | 
. 2+. By 4 rule direft, S; _—” IS 


Thus you' fee the two fi fingle rules to be varied 
three manner of waes In reſolving the queſtion 


FT; 


"4 
-T 


VETL3 


be © 


pro-Jj* 
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propounded, and hh way produceth the ſame 
bY Anſwer ; the like diverſity may -be found-tm- all 
Ee queſtions reſolvable by the double rule of three,or 
tl rule compound of 5 numbers, 

l« Example 2. 40> 1,in + of a year gain 24 /. what 
will 100 /, gain after that rate in Z of a your? 
my I, —7s. —9=d. 


By 2 Single rules of three, thus, 
WD pore PRES 


f, Hy a rule direft, W ; =, = 8 (=... 
year I, year ka 2 


x " fo AL 
T. . $) 2. 2500, 7 '.  /$2900 
rt 2h, © RN er * Tape” *, 300% i Lv 9048 7 FRy 
N- or , theſe two fogte rales, WEE 6 hn 
4: year, b,.. >, Ea ' 
1: By a rule tfreft , pers: TS: C3. 


d.: , 1, 4 \p F, : t, @ <6} 


4 

203... 395 , 100, (32500) 

2. By a ral drett, Jr £4 1! (op: 9 
a} 


Otherwiſe has, 


Leger Ip þ Yer” os lbs ad. 
L, Hy arule inverſe, 04 = | 


rn $5 ;þ 3 wy - | 

oor b hes os 
+ 87 : 7 A $1909 -- > \# 

2. By arule:dirett; 2 = <4 ::68 CN. 


-Thus by 2 ſirigle rules of three varied three fe. 
— {veral ways, youſee the Anſwer of the wenn t0 
- be £52 1. to wit, 44. ——7 5.—— 9:2 


ob P 4 CHAP: 


2 - The Rule of Falſe Book. 


CHAP. XKXI. 
+ The Rule of Falſe in Fraftions. 


1.\ 1X 7 Hen a queſtion-propounded cannotret. 
dily be applyed to the Rule of three, or 

any Of the vulgar Rules in Arithmetick,; the beſt 

refuge for ſuch as are not acquainted with Ae. 

bra ls he Rule of 2ws falſe Poſitions, which, for that 

it ha 

ſhall te more briefly touch upon in Fraiors. 


\ of Ln er mt 4 
M pl 


TT. When a niomber 1s ſought by a queition, you nM 


are to feign or ſappbſe ſome number taken by 


gueſs to be the number ſought, and to make tryal|ſ""" 
whether that fetgned number will anſwer the con- 


ditions in the queſtion or not, by comparing the 
number reſulting at'theend of the Work, with the 


iven number refulting from the erue number 
ought; and if- you 'find both thoſe reſults ro be 


the ſame, then'is the number which you firſt rook 
by gueſs the true number or anſwer of the quelti- 


on, but if the number reſulting from the ſuppo-ſſ 


ſititious number be eircher greater Or leſs than the 


given.reſult, with which it ought to be compared FF 2. 
( to fee whether you have hit the mark or not ) Mar. 


ſach exceſs or defe&t mult be noted for the Ertor 


.alrezdy. been handled in whole numbers, If 


Oh 


. of the-firſt Potion, to wit, an exceſs mult be (ig- (+10: 


nifiedby this note +, and a defe&'by this 


+1LI. In like manner a ſecond number muſt be F! 


feigned, and after. tryal is made.therewſith, to'ſee 
- whether fr will. perform the condit1ons' preſcribed 


1a the queſtion,*by compiring tht feTults as afore-y 


faid, þ - 
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faid, the.error bf, chivverond Poſition, if too much, 
jz10/bemored darts if x00 little by——, ks be- 
fore. i 

HY. aferebiwegied bork PoG tions arc dil 
covered, the 'twar numbers before ſuppoſed or 
feipned ro bertheraumber ſought, muſt be multi» 
\. Bolied by the -altern errors, \that- is, :the firſt; Paſi- 
\r ſiien by thte ſevqn&ergor, and' the ſecond Poſition 
by the firſt errot 5'.then if. the.notes of che crrers 


a wn ynlike, .t0,4vi wk 'anepfxhem X,.,and che other 
# , the ſugpf the Laidpxdyces 1s t19be.taken 
on. a A- dividend, and; 1the Ny Þ6 CxFars ary 

v4ſar;; ;butif;{the-nates of .the., 
[Yiixifor; borif the; ole hb hor 


hs, to wit, \both of "thera{,, ore b =, the 
ference of the rods 5 Le de taken 
iridend, and \the, di % Gay _ 
livifar ; taftly, Yo PE. quo Zedl's tins from the: ne 
ilion mate by. the (41d dividend and divior, 
beerue muniberſobghr, vr anſytr'qf the _ 

1, if ic be fobvable Þyithe Rulr: of 'Fal/e. 

| ales arethe.ſarme rin fabftiarice NI Rs 
>; Fed in the 15 Chapter, and)may-berfanther — 
i, (4 by:the $0.50wng Queſions. . 

). | 29. 1..A Gengleman hired aJervant for a1 exe 
he ſor © pounds ferlixg, and, a Tivery Cloak valued 
dB 2 certain rate "I Ic happene thact—of the 
-) Wear 'betng exptredithey fell 5t vitidnce, | hd the 
or (Þeotleman, put, away i Tervant; [ptving im the 
5. (c19ak ragether Mithies Cifjji $19 money, which 
” rs the ſervants full due for the time of hs 'Ter- 
be ice, the queſtion is*to fin! what'the Cloak wis 
ee tlned at? Anſw, 2'l n—— Ys. A 

(|| 1. I ſuppoſe the Cloak'to be valned at 3 pounds, 


e-4$2d then ſeek how much” thereof was due to the 
| ſervant, 
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ec 


ye. 4 + 4G v1:  yeargive3d!, ow much 


31m C53 4 nongring ſervant,; ſaying; if One 


I—3—2(Eor—- b. - of the year ? Anſ. LN; 


12, T' likewile: find” what part of .che'6 pounds was! 
70 h<\ nou} 916) 54 due: £0: the: give at 


FOIL 53 gjum 2:90! the end: :of* -2 of the 


JE G2 SG or I. pane Laying, ; "if x year 
_— &- | Egive CT 3 how —_ 


anich —L of the year * Anſwer 
hs © 'Fqr as VER 
which/the ſervaht received ought to be e. 


as the Cloak > phe with thehx 


Foo tothe pate! of the Cloak, together with the hi 


irt'of the 6 ponds wages dic to'him ar the en 


SFLZ of the: yeat; therefore' 2/1: ' (the ſuppoſelſh, - 


Hb of the C Lgak together with 21, (the mo- 


a whith "che ant received) ſhould be equal, 


of a} key (rhe value of part of the Cloak 


FR the ſr at the end of- — of the year) 
rogether avjeh DÞ (the; wages due for the ſam 


eimecbat is 
ſigald be equaſico! 2 - x l:(the ſum of  /.and' 
bur it is greater by =5 '-wherefore the firſt Et 


%»=L (tlic ſum of 3 l.and - i T 


oh for the value of the Cloak beifig 3 pounds, the. 


error is found tg be'—- roo much. 


"4. Lake a ſecond Suppoſition gueſſing the vahy. 


lue of the Cloak to. de 2 pounds, 'and-proceeding 


in every opt as with the firſt Luppolicion! T andy; 


th eerror tO be 5 


tions with ? # nga, errors will be as. you ſce : . 
j . Pos, ; Ex. 


3 
Non 


She 
"too Jittle 3; ſo that the two Pij. pleaſ 
' tion 


Whrac 
ered 
elling 
ols ro 
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"Now i in regardthe 94073: ave-fraff50nr 1 may take 
in thlir ead;-rwhole:numbersn the ſams-propor- 
tio; CO wir; -wutriplying-the 2Namerater of the 
B66 feaRtion:(cor firſt'ermvr )Þpr oo Denominaror of 
the ſecondyhrake. the pro-:: * gp, me! 


r Ba& which is 60 ſtead'of 17, TIE, lrg ag; 
: + 
Ir ſthe: firlberro==="5 likewiſe: TE iT $13 
Eo Gaecut ”” cs 2 
Wu * milriplying' the- Namera- 29 - KB.-44 
tor of 'the ſecond fraction," 1 _ ; 29IF) 


by the Denomirigtor of 'thes!- x: 

firſd,' T take the: produ@® 77: 559 13 12 (3pm 
which is 4th ſffen@of theſerond error  *Ori in 
ftexd of th fart 6and 4 T af rake 3 Te? 2 which 

(8: inthe ſame *Þfroportior? wi h6 and4,. (.ot with | 
and <;)Then multyplying the Poſitions and new 
120r's croſswife, and: adding the products ; together 
becauſe the Igns are UNIIRE). the. ſum;i by F2, goes. 
Dividend, And t e ſum of the'e:rars 3: and 2.15.8 
 Diviſr, fo > Pf ARTERY will Nh und tO be,2 = 


i EILAT 


«he had Fw of Gold; : "Then Kiog ear dil- 
£ pleaſed at the deceic, recommended the examina- 
. ſion of the Bufinefs ro'the famous Archimedes of 
- :{yracuſe, who'withourdefacing the Crown (difco- 

ered the; theatiin thismanner-; . viz. Experience 

elling bim-rhar: a quantity .;of Go/d would poſſefs 
Vows room or ſpace thanthe ſame quantity of :Sit- 


ver, 
(4 
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ver; (hd conſequently (that a mixtmaſs of Gold flax 
and(9Her of the ſame quantity,.would take: uf my 
fome mennſpace.between the two:former, he madeſf] the 
a'nvaſs of pore Geldof the ſame weight with the] ;he 
Crows, likewiſe another maſs of Silver of the ſane} yi, 
weight, then having put the: Crown as alſo the 0. th 
ther two Mafles ſeverally into z yeſlel-blled uptff exp, 
the brim wich water, he diligently, reſerved theſſ- 
water flowing over into another veſſel, and fronfſſ -, 
thoſe 3 ſeveral quantities of water ſo expeld, he'5 
found out the quanritity of Gold and of Si{ver in thi $4. 
Grows: But foraſmuch as 'Yitravine. delivers no=**/t 
e praRical operation, I ſhall here ſhew the Gan* 
. After the, manner of Cardaww, Gemma, Friſuu, ani 3. 
other Arithmeticians. | Bbe nd 
Let us therefore ſuppoſe the weight of the Cromſ,,,,, 
as'z1ſo of the two ſeveral Maſſes to have been 5 !Þ,;,, 2 
Stppoſe alſo that by putting of the maſs of Gulf je , 
tncotherveſſel, z /.of water was expeld 5 by putting}: 
in.of the Crown, 3-l.and by putting ia of the mal; 
of $iler,4;- 1, The queſtion therefore is to knogl yy, 
how, rhuch Gold and how much Silver the Croyfinſte; 
was compoſed'of, This may be reſolved after thiſfftben x 
manner, - Suppoſe 3 7, of Gold to be oe Cromffiiſe, 
Wants Ae | ._.then there remained 2/7 the} 
g—=3—=3—(14. of Silver, now: ſay ber Þ 
5—4-2—(1.+ , the Rule of 3, if 5 1 olf:5 for 
"** ,_* FT... Gold expel. 3.4 of wateerrors 
how much 3 /, of Gold ? Anſwer 1-41, , Alſoif 5 25 by 
of Silver expel 4-24.. of water, how much 2 4, dffore y 
Silver, Anſwer, 1-21, of water, add therefore tlifibe we 
water of the Si/ver-and of. the Gold together, tY5;/vgy 
wit, and 1+, foitherewill ariſe'34240f watefGo/4, x 
this vught x0 havebeen-3 2%. 4, (foriSo-mtith-Overldn/77,, 
| flow 


Chap:X XX. im Fraffions.. 225 
wed by: puating-in of the.Grows)). but it-is nag 
_ by —2,mherefore 2. to be. noxed with * fog 
the error of the firft Pofition3 L.. Again, feign anO- 
ther quantity of Gold to haye been in the Crown, © 
pit, 2/7. therefore there remaitied 3 1; of Silver, 
"then ſay-if 51. of Gd  ' © 4 
expel 3 }. of water, Now g—j—2—( [> 
much 2 /.of Gola? Auf, 5 = 4-3 —(22 
$157. of water; Alfoif | 
ts {- Of Silver expel 41; of water,, how much 3 4, of 
of "ver? Anſer; 242 then add 14- unto 2-4, the ſum 
J"*1) be 3-21, of water, ehis ought to have been 
$1, but it is too much by =>, wherefore = is to 
be noted with + for the 
"error of the ſecond Poſe Shs. .: 
ton 21, Here becauſe 3 + 
She errors are frattion; 2 + 13 
Wlaving a common Denie. Fe: _ 
mnator , I take Qeig = 
MN «amerators and 1 Ir 
ouinſtead of A thbors, 6)2F (4 7 1b. of Geld, 
thiithen multiplying crof- —— 
wiſe, ro wit, 3 by 13 theprodud is 39, alſo 2 by 
217 the produ@ is-14 which ſubtracted from the tor- 
_bggmer Product 39 (becauſe the errors are like) leavy 
 o25 for a Dividend, alſo the difference between the 
terrors 7 and 13 is 6 for a Diviſer z Laſtly, dividing 
55 by 6, the quotient is 45, 10 much Gold theree 
, Offore was in the Crown, and conſequently (becaufe 
Fae weight of the Crown was 5 "a ) there x ch 3 1. of 


, W//ver which may be proved thus . Say if 51, of 
Ler$Gol2, expel 3 7. of water, how much 4£ 1, of Gold ? 
vetdn/wer 2=1. of water, again if 5 /, of Silver ex- 
"W pel 
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pet 4< of water, bow niuch £ of S7v## 7. Anſwer, 
wo of water,” which bring added'ro/251. the ſun 
is 3-1 of water, to wit as much as flowed Over» 
when the Crown was put. into the yellel. = 
" Here note, that in making a-tryal of .this na: 
ture, there is no neceſfity.that the maſs of Gold 
or of Silver be of the fame weight.with the Crown; 
or whatſoever thing is eo be examined, but of 1] 
what notable part of weight you, plexfe. |  Bnot 
- "Note alſo, hat for the more eafie diſcoveringſhrod 
of the Dividerid and Divifor by:the notes of + 

and -accarding to; the fourth Rule: of thi! 
Chapter, the following. verſe may. be- a help, 'tofſ: 


wit, 3 2« 
Aaddito diſſimwtles , ſubtrabitaque. paves. 


% 


= Wu 


Notes being wilike, Adiition makes 5 
If like, ) leſſer from greater rake. 


ICY Þ f 
The Reader may ſee more queſtions to exerciſenymh 
the Rule of Falſe in the refith Chapter of the 4p. ſquar 
penaix, and the demonſtration thereof in the njath ſquar 
Chapter of the ſame. 5 HW Flquar 
| : _ 
JDiag 

"ed A 

;yrene 2 

_.._ - ſſconta 
.CHAP\te ir 
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The Extrattion of the Square - - 11: 
b Fl (or Dradrate ) Rove. 11h NN 
0 $1.” He ExtraQtion of the Square-root isthatby' 
ot. which having a number given, we find out 

mother number, which being multiplied by irfelf3. 
' roduceth:the-numbergiven, -: - | OY 
to r 4 pu 72. 

I-, s 
= TT 
a CC: 25] ; PA 
© 


| 7Z. In the ExtraQion'of 'the'Square-root, the 
iſeFnumber propounded is alwayes conceived: to'be a 
[-Equare number; that'is, 'a certain number of little 
fauares comprehended within 'one intire'-great 
Eguare, and the root or number required is the'fide 
of that great ſquare, as will readily appear by this 
WDiagram; where you ſee 25 little ſquares contain- 
"ſed within one great ſquare; now if the ſaid con- 
© FIrenc 25 be given, and the ide or root of the ſquare 
containing the ſaid 25 little ſquares is required, 
P\flthe invention {of ſuch 'ſide or root is' called the 
extraction of the ſquare root; which root _ 


/ 


l 
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bedach, tharif ir be ſquared, that is, multiplied by  . 


it ſelf, the produ@ muſt be equal to the ſquare con. bei; 
tent firſt given : 50 $ {cho quate edor of 25, for | con 
5 times 5 is 25: Likewiſe this ſquare number 49 be- tip! 
ing propoundedhisroqt is7\.. 100 
1171. Squarenumpbers are either ſingle or com. num 
pound, tipl1 
TF::A fingle ſquare number is thar, which be. / 
73 bids rn nr the: multiplication of extr; 


7 2x3 0 gre by ic felf, 1s alwayes lefsjon tl 

Jiv";-, then 100: ſoagis«(ingle:ſquareoumberſſyroc 

* produced by 5, likewiſe 4 is a ſquare num-ſſcond 

ber produced by 2, + lace 

Fi mane if rs together wither. 

their reſpeRive_roots are. cxprefied in the Tableſnann 

following. EET T1 ext. « 
Squares.|1\] a ig | re}: 5 | 34|2o [64 157] &d: 

- ure: 

Roots, [132113 14 I $1 q1 7 | 19 gt- 

Here in the u raokj of the Table areſſo, m: 

: of every particu-Flaced 


; pou the ling 

ar figure, and in the other their reſpeRive roots ;$9nlif 
and therefore if it. were, demanded. what is theſfſ 1X; 
fquare rdaort of 3G, - the anſwer will. be-6, So the lay { 
fqu4te xoot of 16:i5:4,: the ſquare roo-of. 9-is 3,{{u2re 
&6. Agd contrarily the ſquare of the roat 6 is 36,{{12re 
Alfo the.ſquere of 3:isg;;  _.. umbe 

Fi. When a ſquare.number is given;thar exceeds", aft 
not 100,- and yet is none of the ſquare numbers d the | 
mentioned in the Table, . for his root you. are toſjs4re 
take the root of the-ſquare number that: being leſs, 4- E 
yet comes neareſt uoto it :: ſo 45 bring given, theſ#2d © 
rootthat belongs: unto. it.is 6, and 19 being gi-Pcr 1 
ven;h1s correſponident root is 3, | Paro 


x 
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y | - #17. A compound ſquare-number is that, which 
- being produced by a number ( that 
r fl conlifts of more places then one-) mul- { ©997pound 
- tiplied by. it ſelf ,- is never lefs then JE 
100: ſo 1024 is a compound: ſquare 
1- [aumber produced by the multiplication of 32 mul- 
tiplied by it ſelf. | 
ell / 114 To prepare any ſquare number given for 
of ſextraRtion, put a-point over the firſt place thereof 
{Jon the right hand ( being the place of Units ) then 
erff}roceeding towards the left band, paſs over theſe - 
n-cond place, and put another point over the third 
lace 5: alſo paſſing over the fourth place put ano- 
rhſher point over the fifth, and ſo forward in ſuch 
leſnanner that: between every two points which are 
ext, One to the other, one place will be intermit. 
ed: ſo if the ſquare. root of 1024 be re. 
uired,the Grit point is to be placed over | 
, and the ſecond over © as you ſee, and 1024 
\refſo. many points as are in that manner 
u- aces, of ſo many figures the ror demanded: will 
'S onlitt. 
hell 1X. Having thus prepared your number, you 
hefty ſee it diſtributed by the points into ſeveral 
3,ſuares: ſo in the laſt Example, 10 is the firit 
;6,1uare and 24 the ſecond, likewiſe if this 
umber 144 were propounded for extract. 
eden, after points are duly placed accordin 144 
erÞ the laſt Rule, you will ſee 1 ro be the br 
taſſjuare and 44 the ſecond, 
ſs, Having drawn a crooked line on the righe 
theſ#2d of the number propouaded. for extraction, 
gi- after the ſame manner as is uſually done in Divie 
Þaro denote the place of the quotiens ) fird the 
[, | | root 


= 
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root 'of the firſt ſquare, and place it in the quoti. 
ent : ſo I find, by the (1xth Rule afore. 

_ + going, 35-to be the correſpondent root 

1024 (3 of 1@, wherefore 1 write 3 in the quo. i 
tient; and then the Work will ſtand « 


you ſee. | 
XI. Subſcribe the ſquare of the figure on 
placed in the quotient under the firſt Wc | 
1024 (3 ſquare of the number given, as you ſee 


9 in the Margent, 
Y11. Having drawn a line under the « off 
the figure placed in the quotient ) ſubſcribed «FF 
aforeſaid, ſubtrat the fame our bf th 
Leg firſt ſquare of rhe number propounded 
1024 (3 and place the remainder orderly un 
9 derneath the line; ſo the ſquare of 
——- which 1s 9 being ſubtrated from: 10F 
2 the remainder is 1, and the Work wi 

. ſand as you ſee in the Margent. 
X11. To the ſaid remainder bring down thgF* ©f© 
next ſquare of the number propounded, that i 
write down the figures or cyphers ſtan 
1024 (; ding in the two following places of t| 
number propounded on the right han 
of the ſaid remainder : ſo the ſquanff 


i 24 being placed gext to the remaind nt tt 
| 1, there will be found this number 12 de 


which. may be called the Reſolvend. 
X IV. Double the root being t 
1024 (3 number placed in the quotient , 3 
9 place the ſaid double on the left bi the 
— Of the Reſolvend, like a Diviſor : | 920 
6) 124 -*tbe double of 3'is 6, which beif'*2+ 
* placed before a crooked lige on | 


I 
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F [>> oagryry vend 124; the work will ſtand 
. vou ice, ; i; ht \7\0\vs 
t Ws. Let the whole Reſolyend cxcepr the firſt 
- (lace thereof on the right hand (being the place af 
5 = be alwayes eſteemed as a: Dividend, then de- 
anding how often the Diviſor before found, js 
neained in the ſaid Dividend, and obferving in 


e 
& ſac behalf the Rules before raughr in Divition, 
ee (cite the anſwer in the quotient, 

ic _ on the "_ _— of the 

iviſer,to wit, between the Di- 1024 2 

ſor and the crooked line : ſoif 'S : $, 
hou ask how often the Diviſor 6 — 


found in the Dividend i2, the | g2) 124. 

iſwer 1s 2, whereforeI write 2 0 

the quoticat,and alſo after the 

irifor 6, as you ſee in the Margent, 

4Y1. Multiply all the number which ftanderth 

the left hand of the Reſolvend, ( to wit, before 

crooked line) by the figure laſt placed ia the 

- ſotient, and wrice the produc orderly under- 
ach the Reſolvend (to wit, .u- 

_—_ _ wo under _ 

t.) then having drawn a line 32.4 

ler the ſaid ated fakera it "Oy (33 

Sar'the Reſolvend, and ſub- ___{__ 

ide the remainder under the 62, 12, 


12 . 
: {0.62 deing multiplied by 2 

, fl the prod is 224, which if I = _— 

8" at out of the Reſolvend 9 


\$,the remainder is 0; and thus H: 
whole Work being finiſhed, the ſquare root 
$1024 ( the number propounded)) is tound to be 


| ' . Qs * Noe 


hap. 
raear! 
lM;Ca 1s 
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Note 1. When the produ@ before-mentioneder 
ceeds the Reſolvend placed above it, the workis 


*roneous; anditien you are to 'reformit by placinfſh; (. 35 

a leſſer figure in the quotient, _—_ /»} 
Note 2. For every one of the patticular ſquare Then, 
(diſtinguiſhed bythe points) extepr the firſtion ch, 30d 
left hand, a Refo/vend is to beſet: apart, by bringin ſolveng 
.down to the iremainder-the congruent particul%!<nt 

ſquare,as is direRed-inthe 13-R3/z 3 and as often $914; 
' A Reſolvend is ſet apart; 'ſo often'a new'div1ſor is1 ule) wl 
de found by doubling or: multiplying by-2 all n. thi 
root in the quotient (conſiſting of what number the gs 
HSilaces fdever..). > 36: i17f.] £35 ns ' 22 M$. 2t £ 
Noe 3. The Work of the 10,17, and 12 Rule 21 
finding of the firſt 6gure in the-+00e, "is but oncedY-26x5 : 
ſed in the extraQion of the root-of a- number coffÞiVle 
ſiſting of what number of places foever ; butt lied, b! 
Work of the 13,14,15, and 16 Rules is to be rept the que 
ted for the finding of every place in the root /4id p 
cept the firſt, | (oth We with 
- The praRtice of theſe 3 Notes will: be ſeen int the ne? 


following Examples. ; | 4 ,fo Wi 
Example 2, Let it be required 'to extratt whole 
ſquare root of 43623, wy | wor w 
Having diſtributed the number propoundedif} "F fe 
to ſeveral ſquares'by points, as 154 ned ) ; 

- ,., --. rected in the eighth Rule of tl L (to\ 
43623 (2 Chapter, 1 demand the ſquare root; fe | 


4 4 the Grit ſquare, which I find by r|'4 Þy 
tnmnnmnns 5 rule of this Chapter to be 2,whe mand | 
© iore placing 2 in the quotient a3 <92t 


| the ſquare thereof, which is 4, und$36:& £l 
th: firſtſquare 4,1 draw a line, and. ſubtracting hrſt \ 
from 4 the remainder is ©, which I ſubſcribe uid tal 
. | | _ *derne 
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raeath the ling... !This js alwayes.the firt-Work, 
ich is. NO More repeated in the whole ExtraGQi- 
g,.( 35 Was intimated in the third Note aforcgo- 
Fen bringing down: the next ſquare which is 
j, and placing it;nexr afrer the remainder o, the 
ſeluend is 36, and. doubling the root 2 in the 
jotient, the produ@is 4 for a Divi/or ( by the 13 
d. &, Flo) and the. Dividend will be'3 (by the 15 
un where ore. I'demand how £37080] 
ten.the djivi/or 4 15: contained TT. 

the Nr) 3,.and nor find- TON Er 
5 1t Once contained. in it,, L 
ce 0:in the. quotient, and al-, 
next after the Diviſor 4, and 
ale the produt of 40 mul<_ . 
lied, by o, ( the faſt Character 


———_ ——— —_ 


40)036 


the quPricnt.y 1s Q, the reſolved. 36 from which 


ſaid produ& ought to be dedufted remains the 
ve without alteration, therefore I bring down 
the next ſquare,and place it after the remainder 
,ſo will 3623 be a new re/alvend, then doubling 
whole root inthe quotient, which is 20, the 
thy will ce | 494 according __ | 
the ſecond Vote before-men- 46-5 (0 
Wncd ) and the divzdend will be _ 43023 (206 
2 (to wit, aps reſolvend.ex- + 
ft the firſt place on the righe  ———— 
id by Rule 15. ) wherefore 1 49)03623_ 
mand how often the divi/ar 
is contained in the qividend 362,0r how often 4 
36,8 thouyh it he 6 times in it, yet(according to 
Tf firſt Note aforegoing)I can take but 8, (for if I 
$'4ld take 9, and proceed according to the is 
| 3 and 


C_ 
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49d 16 Rules, a mimber would arife greater thar 2 
the reſotvexd, from which ſuch nomber ariſing ouphÞ] ry 
£0 be ſubtra&ed?) wherefore I write'8 inthe quo ex 
ticat, and alſo after the diviſor, 405: this done, 
| | re 4 408 edge muy 
"1-2: (,08 theleft hand'of the reſolvent 
| -aat oa £20 by 8 the figure laſt placed i 


; | "wi. 
te ——— the quotient,and the produl 5, 
76d, © © ro wit,3264 | fubſcribe undaſ 

"03264 — | 20d ſubtra& from che reſo 


$623 , ſo there a refnii 
| - 359, tlius the work being fir 
—_— eo 
ber of unities. contained in the root ſought ; : 
becauſe after the exrra@ion 1s ended there happt 
to be a remainder, to wit 359, I'conclade thatt 
root ſought .is .gtearer then the ſaid 203, but!|;, | 
then 209, yet how much it is greater chen 208,! 
rules of Art hitherto known will exaRly difcorBloge, 
a/though we may ptoceed infinitely near, as ini 
next Rule will be manifeſt. The 

711. To find the fra&tional part of the ri 
vety near, 4 competent number of paits of 
phers, to wit, 00, 0000,000000, or COOSOCOO, | 
are to be annexed to the number firſt propount 
then eſteeming the number propotnded witht 
Cyphers annexed to be but 0he entire number, 
extraction is to be made according to the pre 
den#Rules,and 100k how mary points were plat 
over the number firſt piveti, fo miny places of 1 
tegers will be in the root, the reſt! of the root 
wards the right hand will be the Numerator 0 
decimal fraction, which Numetator confilt 
of fo many places as there-were poitits over 
| cyP/ 


a 
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; apphers annexed : ſo if 43623 were. Shen as be- 
W fore ; to find the root thereof ( accordingto this 
rule) annex cyphers in this manner, and then if you 
extract it according to the Rules aforegoiog, you 


43623.000000' (208.861, &c. 


will find the root ariling in the quotient to be 208 
.861, that is 208 £< , and becauſe after the ex- 
traction is finiſht there happens to be a remain- 
der,[ conclude that 208 == 1s leſs than the true or 
exact root, but 208 £5 js greater than. it, ſo thae 
av Þy —_ three pairs of cyphers to the number 
WPropounded, you will not miſs _* part of an unit 
Yof the true 7005 alfo by annexing 4 pairs of cy- 
phers, you will not miſs —— part of an unit, and 
Qin that order you may proceed. infinitely near, 
©, Fvben you cannot obtain the true root, The whole 
0\Foperation of the ſaid Example here followeth: 


int 

\ 43623,000000 (208 $61, &c. 
of : 4 T he root» 
0. 408) 03623 

Ind 3264 _ 

th! 4168) 35900 

7, SES - } - =. +. 

pre 41766) 255600 

lac 250596 _ 

4s 417721) $00400 

ky 417721 

Ir 0 —_— 

ſift 82679 - 

er 


yp! : Q 4 Again 
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"Again if 16' were propoutided to be extracted, 
you mult prepare it thus, 


10.00000000000000- ( 


An4 then the root thereof? _ \,.;...-; & 
being extracted, will be —— * Tow. nn qt: 
which ( according to the third 
Rule of the 22Chapter)may he 31622776, &c, 
written thug ——<——— |: 

See here parr of the Work jn the extraQion of 
rhe yoo; of 10, which may Sie youa light and un- 
derſtanding of the relt, 


10, 00000000000000 (3.16227,&%c. 


63242 ) 


632447 ) 4911600 
4427129 


484471 


XV 111. The | 


FS, 
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* XY IT17. The extraction of the | 

ſquare root is proved by multiply- he Oy. 
ing the root by it ſelf, for that done, the produRt 
(in ſuch caſe when there is no remainder after the 
extraGion 1s finiſhed ) will be equa] to the number 
whoſe ſquare' root was enquired 3 ſo in the firſt 
Example of this Chapter, the root 32 being mul- 
tiplyed by itſelf produceth 1924 the-number pra+ 
pounded : but when after the extraction is fini- 
lhed there happeneth to be a' remainder, and that 
the root is found as near as you pleaſe in a mixt 
number of integers and, decima] parts (by an- 


Wnhexing cyphers as-in the 17. Rule) then ſuch mix 


Woumber being multiplyed by it ſelf muſt produce 
Wa mixt number leſs than the number firſt propoun- 


The 


ded for extraction, yet ſo near unto ir, thar if the 
fieare ſtanding in the laſt place of the Numerator 
of the decimal fraction in the root be made great- 
er by 1, andthen the mixt number ſo increaſed be 
multzplyed by it felf, the produQR mult be greater 
than the number firſt propounded ; ſo in the Ex- 
ample of the 17. Rule, if 208. 861 be multiplyed 
by it ſelf, it produceth 43622. 917, &c. which is 
leſs than the. propounded number 43623, but if 
208. $62 be multiplyed by ir ſelf, the product will 
be 43623. 335,&c, which is greater than 43623. 
X1IX. The ſquare root of a Fra: 
tion is found in this manner, viz, © axon. 
extraCt the root of the Numerazor na 4 
( by the precedent Rules of this "2 
Chapter ) which root ſhall be a new Numerator. 
Alſo the root of the denominator is to be taken 
for a new denominator, ſo the new Fraction ſhall 
be the ſquare root of the Fradiaen firſt fregoue: 
&:; 
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ded : thus the ſnare root of 42. is ivie the root of g 
is 3 for a new »umerater, alſo the root of 16 is 4 for 
4 new denominator, -In like manner the /quare rot 
of <- 15 —, But here note diligently,that it the Fr4- 
f50» whoſe ſquare root is required be not in its leaſt 
terms, it muſt firſt of all be reduced by the 4. Rale 
of the 17. Chapter before any extraQion be made, 
for oftentimes it happens that the Frafion firſt gi. 
ven hath nor a perfe& root, but when ſach Fra. 
#«0n 15 reduced into its leaſt terms, the root thereof 
may be extracted : ſo in this Frattion 7, each term 


Is ycommenſurable £0 its ſquare root, but the ſaid 5 
being reduced to its leaſt terms -?, the rogr of this 


may be extraRed, for the roor of 4. is 2 for a new 
Numerdtor > alſo the root. of 9 is 3 for a new Dem. 
minator ; {0 that + is found to be the ſquare rat 
of + (equivalent unto —-) 

X X. When either the Numerator or Deno. 
minator of a Fraction hath not a perfe& ſquare 
root, 'ſuch root is uſually expreſt by prefixing thi; 
Characer, \/ or /q. before the Fraction given; 
ſo the /qwareroor of 2-18 ſignified thus / 2,07 thus 
/q. 2, becauſe the roor of 2. cannot be expreſt by 
any true or rational number whatſoever, yet it 
may be found very near as.in the next Re. 

7 otieBrks XXI1. The {quare root Of a Frattion 
ſquare res Which, is incommenſurable to its ro! 
ear, ofa may be found near,in this manner,wz, 
fraft.on im- reduce the fraQtion propoſed into a 
grey ng decimal by the third Rule of the 234 , 
ſquare ren, Chapter : the more places are in the #+, 
- decimal, the nearer will the root bg : 
found, but the decimal muſt conliſt of-an ever 
numbe 
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fzuinber of places,- viz. cither of two, four, fix, 
iphe or tet, &c places35 then extract the ſquare 
root of that decimal as if it were a whole number 
xccording to the Rules aforegoing, which roos 
found ſhall be'a decimal expreffing near the ſquare 
root of the fraction propoſed. {+ 46 
So if the ſquare root of 2. be required near, re. 
duce the ſaid Z-jnto a decimal (by the 3d. Rnle of 
the 23. Chapter ) which will be found 81250600, 
&c. Then extraQing the ſgzare 7002 thereof as if it 
were a whole number, it will be found ,9013 very 
hear, 
"ay 1. The ſquare root of 4 mixt 
number commenſurable ro its root, 
1s found in the ſamemanner as in OY 
the. 19. Rule-of this Chapter, the er. 
mixr number being Grſt reduced in- 
ro an 1mproper fration dy the 10. Rule of the 17 
Chapter, _ . | 
© So rhe fqzare root Of 34-2 will be found 5 /-,vis, 


To exirat the 


34 being reduced itis the improper Fraction 
2:02, the /q#are.roor Of the Numerator 2209 will 
be 47 for a new Numerator 5 alſo the ſquare roct 
of the Denominator 64 is 8, for a new Denominator, 
ſo is found 5 which (by the 13, Rule of the 17, 
Chapter)is 5-7 the /qzare root ſought, And here the 
ſame caution 1s tobe obſerved as in the 19, Rule 
of this Chapter, viz. the fraRional part of the 
Mixt number, or/ the improper 'fraQtion equiva- 


ſ . left-unto the mixt number,” muſt be in the /caff 


terms before any extraction be made. 


XX717. 
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y | XY .X111. When the mixt numbe* 
24, Bud the given 1s incommenſurable- to-jts 
qugre ror DO - C - 
near,of « mixt ſquare root, prefix this Charatter be 
wumber incom- . fore it, viz. \/ or 4: So the /quare 
menſurable to ,;; of 7 2-will be thus expreſled:/ 7: 
ſe or V4. — : but if you deſire to find 
the /quare root near, of 2 mixt number incommenſu- 
rable tO .its r03 reduce the fraRtional part of the 
mixt number jnto a Decimal .of an even number 
of places, as in the 21. Rule of this-Chapter, and 


annex the Decimal ſo found unto: the whole-part 


of the mixt number; then eſteeming the -ſaid 
whole number and Decimal as one entire number, 
extract the /qxare root thereof according to the a- 
foregding Rules of this Chapter, -and from the 
root found,. cutoff alwayes tothe right band,- ſo 
many places as. there are points over the Decimal 
annexed, which number ſo cut off ſhall be a Dect+ 
mal, ſhewing the fractional part of the root, and 
that on the lett hand ſhall be the whole part of the 
root ; {6' the /quare root of 7 will be found 2, 


7688 very — | 


————— 
4 


CHAP. XXXIII. 
, [The Extraifion of the Cube Root. 


I. F'H E Extraction of the Cube Root is that, 

' by which having a number giyen, we find 
another number, which being, firſt, multiplyed by 
it ſelf, and then by the produR, *produceth the 
number given, | 
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. 71. Inthe ExtraQion of the Cube ., aca 
root, the number propounded is al- amber. 
wayes conceived to be a Cube num. 
ber, that isa-certain number of little Cubes com-_ 
prehended within one entire great Cube, and the 
root or number required 1s the (ide of that great 
Cube : what” a Cube is may be well expreſt by a 
Die, which indeed is a little Cbe itſelf 3 where- 
fore if you-place four Dice in a ſquare form, that 
is,.laying two and tw0 in a rank, you ſhall have a 
Jquare containing four Dice, upon which if you 

ave a great entire Cube comprehending two times 
4 that is $ Dice or little Cubes 3 and here8 is the 
Cube number given, and two is the root, or num- 
ber. required : In like manner if you rank 25 Dice 
in a ſquare form, viz, laying 5 in a rank, you have 
a ſquare containing 25 Dice, now upon this 
ſquare of Dice if :you ere ſuch another ſquare, 


| yet ere&t ſuch another ſquare of Dice you ſhall 


you ſhall have a great entire Cube comprehending 


5 times 25, that 1s 125 little Cubes, and in this 
caſe 125 is the Cube number propounded, and 5 
the root or number required.  # 
111. A Cube number is either ſingle or com- 
pound, 
. TV. Aflingle Cube number is that, 4 j-gte Cube 
which being produced by the Multi- exmber. 
plication of one lingle figure firſt 
by it ſelf, and then by the produd, is alwayes leſs 
than 1000, So 225 isa {ſmgle Cube number pro- 
duced by 5 multiplyed firſt by ic ſelf, and then by 
25.the product, for 5 times 5 is 25, and 5 times 
25 15 125. E} RE 
Y; All the ſingle Cube numbers, and ſquare num. 
- bers, 
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bers, together with their reſpeQive roots; are cx- 
preſſed in the Table following. 


Cubes |118]27 64] 125 [2161343 [$12 | 749 
Squares |1 41 9.0] 25| 36 49| 64] $1 
Roots r\2] 3j'4| 5| 6] 74 $| 9 


Here, in the nppermoſt rank of the Table are 
placed the ſingle Cube numbers of the particular 
gUres 1,2,3,4,5,6,7,8,9. in the next the ſquares 
.of thoſe figures, and in the loweſt rank the hgures 
themſelves being the reſpeRive roots of the Cubes 
and ſquares in the uppermoſt ranks 3 and therefore 
the Cube root of 125 being demanded the anſwer is 
3; and the Cxbe root of 216 being required, the Ta- 

le will give you 6, and ſo of the reſt. | 

V I. When a Cube number is given that exceeds 
not 1000, and yet is none of the Cube numbers 
mentioned in the Table, for his root you are to 
take the root of the Cube number, that being leſs 
comes neareſt unto it. So 157 being piven, the 
Foot that belongs unto it is 5. —_ 

V I 1. A compound Cube number 

H_— is that, which being produced by a 
number ( that conſiſts of more places 

than one ) firſt multiplyed by it ſelf, and then by 
the produd is never leſs then 1000, $0 157464 is 
a compound Cube namber, being produced by 54 mul- 
tiplyed firſt by it ſelf, and then by 2916 the pro-' 
duc, for 54 times 54 is 2916, and then 54 times 
_—_ is 157464, the compound Cube number propoun- 


8 VILL. To 


T 
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VIII. To prepare a Cube number for extraQtion, 
put a point over the firſt place thereof rowards 
the right hand, (to wit the place of units ) then 
paſſing over the ſecond and third places, put ano- 
ther point over the fourth, and paſling over the 
fifth apd ſixth put another point over the ſeventh, 
and in that order ( to wit two places being inter- 
micted between every two adjacent points ) place 
25 many points as the number will permit : ſo 
157464 being given, you are to place 
the points as in the Margent, and ſo 155,64 
many points as are'in that manner pla- 
ced, of ſo many figures, the root demand- 
ed will confiſt, 

1X. Having thus prepared your number, you 
may ſee it diſtributed by the points into 
ſeveral Cubes : ſo in the ſame example 155464 
157 is the fr ſ# Cube, and 464 the /ccond. 

In like manner if this number 7464 were 57464 
propounded for extraftion, after points 

are duly placed as before, you will ſee 7 
to be the firff Cube, and 464 the [econd. ; 

X. Having drawn a crooked line on the right 
band of the number propounded to (jgnitie a quo- 
=_ _ =_ Cube _ of the firſt 
Cube and place it in the quotient : ſo 155464 
I finding ( by the (ſixth Rule of this $7464 (S 
Chapter) 5 to be the correſpondent 


[coor of 157, Iwrite 5 in the quorient, and then the 


work will ſtand as you ſee in the Margenr. 

X71. Subſcribe the Cube of the roo 2. 9 
placed in the quotieat, under the firit 157464 75 
Cube of the number given: ſo 125 125 
being the Oube of 5 the root,(by the 

: fifth 
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fifth Rule of this Chapter }I write 4t under 157 the My 
firſt Cube of the number given, as you ſee in the Wer; 
example, ap G2); irs ail 
X11. Draw a line under the Cube ſabſ{cribed xe 
aforeſaid (to wit the Cube of the root placed in 
the quotient ) and ſubtra@ this, Cube from the fri Went 
\ Cube of the number propounded, ner 
157464 (5 Placing the'remainder orderly un. of 
I25 derneath the line: ſo 125 the Cuhe of pla 
— — $5 being ſubtracted from 157, the re-ſ 
32 mainder. is 32, and the Work will 
{tand as you ſee. | 

X1II. To the ſaid remainder bring down the next 
Cube of the number propounded, ( to wit the bf 
; gSures or cyphers that ſtand. in 
157464 (5 the 3 next places ) placing: the 
wy. ſaid Cube next after, to wit, 0n 
na— the right hand of the remainder, 
32464 reſolv. ſo the next Cbe 464 being placed 
ca after the remainder 32, there 
will be found this number 32464, which may beflrj 
called the Reſolverd. : 
X IV. Having drawn a line underneath the Re- 
ſolvend,ſquare the root in the quotient, that 1s,mul- 
tiply it by ir ſelf and ſubſcribe the. triple of the 
ſaid ſquare or product, under the 
reſolvend in ſuch manner, that the 
firſt place (co. wit, the place of u- 
nits) of the ſaid  tripie ſquare 
may ſtand directly under theſym 
32464 re(olv. third place (or place of hundred:)Beghe 
C-RES in the Reſolvend-; ſo, the ſquarcſieri 
of the root 5 is 25 , the triple} nj, 

whereof is 75, which 1 ſybſcribe under the Yomue 
ven 


157454 (5 
125 


rw ow — 
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vend in ſuch manner, that the figure 5 which is 10 
the firſtplace' (to wit the place of units) in the 
triple produ&t'75, may ſtand ander 4 which is 
ſeated in the third place of the refolvend, as you 
143 Wfcein the Margent. | ' - os EO 
lin} :X7. Triple the Root or nymber in the quoti- 
ir Went, and ſubſcribe this triple yumber in ſuch man- 
ner that the firſt place thereof, (co wit the place 
- of units ) may ftand direRly under the ſecond 
place(to wit the place of tens) 
- Fin the Reſolvend : ſo the triple _ __ * 

f the root 5 is 15, which T 157464 ( 5 
ubſcribe in ſuch manner, that. 125 . _. 
The figure 5 which is in the firſt ————— 
lace(to wit the place of units) 32464 Reſolv, 
n the ſaid triple number, doth  —— 
tand diretly under 6, which is | 75 
cated in the ſecond place of the 15 
eſolvend, and the Work will 
and as in the Margent, 
XYZ The ttifil fquare of the root, andthe 
y deflriple of the root being placed 

ne- under the other as is di> ,..- . * 

Re-eRted in the 14, -and 15. Rules 757464 (5, 
1l-Bforegoing , draw a line un- 725 « 
theFerneath and add them toge —_——— 
ticſher-in ſuch 'order as they are 32464 Roſo/vs 
 theſeated, and let+the ſum be e ————— 
-Meemed as a divifor : ſo the tri- 75 
le ſquare 75 , and the triple 25 h 
umber 15 , being added to. ——— 
ether as they are ranked inthe _ 765 Diniſorg 

lork,” the ſum will be 765 for ————— * 
Diviſor. \ : Y 
os R XY11.Let 


— 


CI CEC 


be; 4, whereforelI write 4 in 
ſee inthe Example. | 


.x VII ring 


157464 (: 54 
_ 125 


GENTE 


. 32464 Reſolv. 


\ 
= ———— 


"765 Dixiſor. 
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iS; 4 11. Ter the whole Reſalken 1except the 
beſ lacet heregl rawargs the right, 59f. os Wis PP 
reſend of units 4b e cfteemed 525 Diphaead hes 
» demanding how. often. ry firk iy 
figure ( towards the left band) 4; 
2597464 ( 54 of. the Diyiſar is conpained in If £4, 
[F2F the correſpqndent- part of the ny 
—— dividend, and obſerying ja tha 
* / 32464 Reſolv, "behalf the- Rules before taught is 
—_———— jn Diviſjen, Wy che. znſwer ſc: 
75, "inthe mer if] ——_ J 
> 3 +.:.-71 RAE fgure of £ p 
| 2=*$7 Dirk ſor A adu the left hand) gle 
765 Dwvifor. 5, contained in-32,{the corel Fe, 


pondent part: of the Dividen( 
placed inde the anſwer will: 
W9ORks a5 YOUR vv 


framn norher line ung 
e Work,  mylciply che trip) 
Fanare before ſubſcribed ( asi 
direRed jn the 14-Rule)by 
hgure laſt placed in the quot 
ent, and ſubſcribe this pragdyd 
under the ſaid triple 1quarg 
( to wit units pogery units, tent? 
ynder tens, &e, y ſo 75 bein 
nultiplyed: by 4, the prodyfÞ? 
1s 3z00'which 1 1 ſubſcribe unde 
75, (the triple ſquare) ang 


work will $3ng 3s you ſee in th? 6 
Margent, fc ay 


c? 
£ * 


x47; Matt A 


number before ſyblcribed, (as 
is dire&tediin the F. Rule of 
this'Chapfer) this done, fub- 
ſcribe 'the laſt produ@ under 
the faiq-rrjple nutaher; ( ro 
wit,” uoits under unfts, tens 
under” tens, &c. p fo' +beipg 
{q gd 'or muſe bake by 
ay, his re isI6, which 
TvTiply ed '\the tri. 
Aber 15s. rodue * 
pe Sic this ther Bo 'fub- 
"Nl ſctibe © under he" aforeſaid 
- tripfe” 'number if, and rhe 
work will Rand? as You ſee. 


| reſalyend , in . uch, Mmanper 
iph that, abe,.. fir place, of this 
Cube, i( $9 wit,the place of u- 
Woits, ) may ſtand under 'the 
place; of: units 1n the, reſol; 


L rite it ynder the re-, 
_ al of 32484: in: ſuch man- 


n_the place af uozrs.in the 


unirs . of - the. reſo] - 
we 4 #f, abſerve tlie (ork in 
the Margenrt. k 4 
©. S 


Chap.XXXII)."" + The Cube Rav 
aw :Multiply the f8ure laſt placed fa the quori- 
ent firſt by it felf;and then the produQ dy che bcipi 


Fo PS, 4559.64 being the Cube -. y 


r hat, the figure $6: which. 


Co ie 64 may ſtand ynder the |. 
x6, 4 phic isſexred 48 the 
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157464 ( 54 
125 
32464 Reſolve 1A, 
; 75 's 

15 


=» 5 Di viſor 


ER "= ———— 
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| XX. Subſcribe the Cube of the on laſt placed 
in _ the. quotient, under the. , 


0 (.54 
125 


Þ 4 wa ho _ a 


3 7=——_ Reſolvens, 


nr | 
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X X 1. Drawing yet another line' under : the 
1157464 (54 work, add the three: laſt 
125 numbers together. inthe ſame 
Rs, order. as. they are - ſeated, 
32464 Reſolyend,\ and ſubtraR,the ſum .of ;then 
' from the, reſolvend,,.placing 
75 _ +,+,- the -remainder orderly un- 

is ©____ derneath ; ſo the,:ſum. of 
—_————— the three laſt numbers 4 
765 Diviſor. they are ranked. inche.Work 
' — - is 32464, which if you ſub- 
300 : tra&t ;out; of the. reſolyend 
_ ... 32464, the remainder. 1s. 0, 


64 © - Thus, the. whole Work be. 

+ ing finiſhed. the Cube roo 
32404 Þ- of 1 $7464. , ( the number 
- _  propqunded,) is found t0' be 


WM; i 9+ 040 3 4- UP &- / $0 + io £> 
Note 1. When the ſum"6f the threeiJaft tum. 
bers before' mentioned is greater than the reſol. 
vend, the Work 1s errolitan, fol then: you are 
to-reform tt-byplacinga 1 Figure in the quo: 
tient. (oE "08 ſa OS 
Note 2, For-every one of the particulit Cube 
(diſtinguiſhed by the points ).except the firſt Cube 
on the leftihand, a reſolvend is to beſet, apart, 
by brirging down ta the remainder the neXCube 
(as is direted'in the 13. Rule.) And as often.as1 
refolvend js ſet apart, ſo often is a _ 
to be found > by adding the'zriple of all the ror i 
rhe quotient” conſiſting of what number ef places 
ſoever ) £9 the 2riple of the [quare of ſuth root, 
after they are orderly placed according to the 14: 
and 35. Rules, "g" 845, $/4ffs | 
| Net ver | 


F*ty 
, 1:4 
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Note 3, The Work of the 10, 1t, and 12. Rules 
for finding of the firſt figure in the root is [but 
pnce uſed in the extra&ion of the root of any 
number whatſoever, bur the Work of all the fol» 
owing R#les, is ro be uſed for the finding of eve- 

- Wy place in the roo except the firſt. : 

The'praRice of theſe 3 Notes will be ſeen in' 
the following Examples. 

Example 2. Let it be required to extra the 

" WCnbe roo of 8302348. 

_— diſtribured the number given into ſe- 

cral C#hes by points, as is direRed in the eighth” 


ec of this Chapter; I demand the Cube roor of 8 
the firſt C«be on the left hand ) which 1 find by 
be fifth &s/e of this Chapter 

0 be 2,: wherefore placing .  .  - 

2 in the quotient, and 8 the C300343 ( 2 


- Cube rhereof under'$ the firſt 
Cube, I draw a line, and TT” 
;.(abtrating 8 out 'of $ 'the © 
\;.(emainder is ©, which I ſub- 
--; Wcribe under the line, This is alwayes the firſt 
ork, andis no more repeated in the whole ex- 
«4, Miraction ( as was intimated in the 3 Note aforego- 
\» 0g) then bringing down the next Cube, ( to wit, 
the figures ſtanding in the three following places 
Fof the number propounded ) which 4s 302, I 
lace it after the remainder o, ſo is 302 the re/ol- 
vexd , this done, having drawn a line underneath 
the reſolvend, I ſeck for the triple of the ſquare 
f the root, vize the roor in the quotient 15 2, 
which multiplyed by it ſelf produceth the ſquare 
4, the triple whereof is 12, this I ſubſcribe un- 
Nat: the reſolvend, in ſuch manner that the figure 2 
R 3 1n 


14, 


\ 


2d .\:\The Extraftion of ' Book 1, 
ih the units place of this aripleſquate 12 ,-may 
ſtand directly under the fagure 3, which is ſeated 
209 in- the third place' df the 
0 RR reſobvesd, ( to wit, the place 
8302346 (2 of hundreds ) accordiug to 
S the 14. Rule aforegoing ; 
Gs RoPREN Agatn-1 triple the root-2, 
04 AcJorven#. which produceth 6,and ſub- 
VET C2 IT47 G1 ſcribe. this triple. number 6 
ao - under the ſecond place ( or 
© place of tens) int the reſo 
126 Divi vend, 'tO wit, under, (ac- 
FB viſor, corditig to the I5:| Rule of 
"Ty this Chapter ) then w_ 
aline under. theWork, and 
adding together the ſaid two-numbets laſt ſub- 
ſcribed,” 2s they are ranked; the ſum of them is 
126 for a diviſor, (according to the 16. Rule afore- 
going.) . ; » © Gay k . i * | 
That done, — 30; towit, all the pla: 
ces except the firft or place of units in the 7e/oþ 
ved, as # Dividend, I demand how often the &- 
»jſdr 126 is contained in 3o, and not finding it 
ofice contairied therein, I write © in the qwotient, 
and now betauſe the ſum'of the three numbers 
which ought to bave been produced (according to 
the 18, 19, and 20. Arles of this Chaprer ) by the 
mujriplication- of © ( which was laſt placed in th: 
quotient ) amounts to ©, 'the reſo/vend Jo2 out 
of which the ſaid fum ſhould have been ſubtra- 
fed, remains the ſame without alteration, where- 
fore haying drawn a line'ander the Work, I write 
down anew the old reſolvend 304, and bringing 
own the aexr Cabs 348, J/anncy. it-t0 rhe. ſaid 
p - 4 __ > 2X F $ 3® . -Þ | 4+ 302; 


i 


C———e maroon 
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$62 ; fo there will" be a new r2ſdlvend, to wit, 


2348. ** 11 20u8þ 
' Then ſquiring'tlie root2o, (that is, multiply-= 
itig of ir by it ſelf 5 the produt is 400, which I 


triple or multiply by 
7, and fubſcrite? the 
product 1200 under. 
neath the new reſol- 
yend, in ſuch manner, 
that the place of units: 
in this triple quadrate 
1:00, may ſtand ufider 
the place of hutidreds 
or third place of the 
reſolvend 302348, to 
wit, under 3. ( accord- 
ing to the 14, Ryle,) 
Again I fubſcribe the 
triple of rhe: ror 20, 
which is 60, in ſuch 
manner that the place 
of units in this triple 
root 60 may ftarid un- 
der the place of tens 
or ſecond place of the 
reſolvend ; then ad- 
ding together the two 
innabers faft ſubſcri- 
bed, to wit, 1200 and 
60, in ſuch order as 
they are ranked in 


ens 


/ R 4 


8302348 ( 202 
8 


0302 ) Reſolvend 


12 

06 

126 Diviſor 

302348 Refolvend 

1250 

60 


| Dvifer : 


12060 


P 
gn 9 gg room _—_ : 


2400 
240 
os 
242408 Ablatitiuny 


| $9940 


the Work , 'the ſym is 12060 for a Divis 


Againg 
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. ,2: Again, eſteeming| the whole reſolvend excepffſ to 
the firſt place, ( or place of units ) as a divi ll ehi 
dend; to wit, 30234, I demand how often 1 jef 
C the firſt figure of the diviſor towards the left 20 
band ) is contained in 3, the correſpondent par] g11 
of the Dividend, and though. it be three time ne; 
contained in it, yet { according to the firit No 
at the end of the 21. Rule of this Chagrer ). I dare yer 
rake but 2, for if I ſhould take. 3- and proceed 
according to the 18, 19, 20, and 21 Rwles of thi; 
Chapter ) a number would ariſe greater than theK{nyn 
reſolvend, (from which ſuch number ariſing ought 
ro be ſubtracted, )-wherefore I write 2 in the 9xo- 
fient, s _ 
Then multiplying the triple ſquare 1200 before 
ſubſcribed, by 2, ( the figure ]aſt placed in theſſ 
quotient) the produdt is -2400, which I ſubſcribeFriti 
under the ſaid 1200, (to wit, units under units, 
and tens under tens, &c.) Alſo multiplying the 
triple root 60 before ſubſcribed, by 4. (the qua- 
drate of 2 the figure laſt placed inthe quotient ) 
the produc is 240, which 1 ſubſcribe. under thc iſ 
ſaid triple root 60, laſt of all I ſubſcribe 8 the 
Cube of the ſajd 'new rout 2 , under the 
place of units or firſt place of the rs/0/verd, to 
wit, under 8, and having added together thoſe 
three numbers 1aft ſubſcribed, to wit 2400, 240 
and 8 as they ſtand in ranks in the Work, the ſum 
of them is 242408, which being ſubdued from | ,, 
the reſolvend 302348, there will remain 59940. bg.q; 
Wherefore the Work being finiſbed, I find 202 ſſh, 
r9 be the number of unities contained in the Cwhe ſſ,,.._ 
00r Of 8:02348 the' number propounded : and 
becauſe after the extraRion is ended there happens 
Get = 
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to be a remainder, to wit $9940, I conclude thag 
the Cube roor ſought is greater then the ſaid 202 bur 
leſs then 203, I how much it is greater then 
202, no Rules of Art hitherto known will exaRtily 
diſcoyer-, although ,we may. proceed. infinitely 
near 35 bythe nexr Role will be manifeſt. 

XX1 7. To findthe fraRional part of the root 
very, near , ternaries of cyphers, to wit,, 000, 

00QO0d, Or COOCOOOOD, '&C. are to be annexed to 
the pumber firſt propounded, then eſteeming the 
number.propounded with the cyphers annexed to 
be but one entire number, the ExcraRion is to be 


made according , to the preceding Rles of this 


Chapter, and look how many points were placed 
over tlie number firſt given, ſo many of the for- 
moſt places in the Quotient are the Integers or u- 
ities contained in the Cube root ſought, and the 
eſt of the places in the quotient are t9 be eſteem'd 
sthe Numerator of a Decimal fraftion, which 

umerator conliſteth of ſo many places as there 
ere points over the cyphers firſt annexed : ſo if 
8302348 were given as before, to find the Cabe 
vr thereof, (according to this Rule ) annex cy, 
hers an this manner, 


$:02348, ©0000 ( 


And then if you proſecute the extraction ac- 
rding to the Rules aforegoing, you ſhall find 
he Cube root ſought to be 202. 48, &c. that is, 
02-_4* and more, wherefore you may conclude 


102 : 
at 202 is leſs than the true ror, but 202 2 is 
Sreater 
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greater than it, ſo chat by ahnexing two terns 
fies of cyphers, to wit, 6 cyphers; to the number 
propoutided, you will not miſs — patt of atfynit 
of the true yoo, e1ſ0 by andexing 3 ternaties of 
cyphers, ro wit 9 cyphers, you will not miſs 
part of an utije of the true roof, and in that order 
you may proceed infinitely near, when you can- 
noe obtain the true' yoor, The whole opetation 
of the ſaid Example here followeth, where you 
my obſerve, that for the more tertain and ab 
placing, as well of the numbers which conſtitute 
the ſeveral Diviſors, as of thoſe which conſtitute 
the Ablaritious numbers to be ſubtra&ed from the 
ſeveral and reſpeRive reſolvends, down-right 
lines are drawn berween the particular Cubes Of the 
number propounded, firſt diſtinguiſhed by point 
as before, ; | 


c 
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Ks... ns - 
os as (' 208. 48, We; 


J9, 
i 
"y 6 06 
1224726 |Diviſor 


49 061 824 Ablat:tium _ 


10878 176060 Reſolvend Ts Foun 


12239728 


— |. _ 
1/229/03 03 3/52 —_— OO 
"0831 82.4 

3{88608- 
40 bez 


_»9 '$3 835 56809. 99Z Abltacum 7 


1,042 [507 co8 In 
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In like manner the Cbe reoor of 2 will be found 
to be near cqual to 1, 25992, &c, that is, 1== 
and more; ; 

XX111. The extraQion of the Cube root is pro. 

ved by multiplying the root cubically, 

the Froof, to wit,the root being firſt multiplied by 
itſelf, and then the produ&'multiplied 

by the root, the number ariſing or laſt product (in 
caſe there be no, remainder after the extraction 1; 
finiſhed) will be equal to the number propounded: 
ſo1n the firſt Example of this Chapter, the Cube rot 
54 being multiplied firſt _by it ſelf produceth 2916, 
which being multiplied again by $4 produceth 
157464, to wit,the number whoſe Cube root was 1n- 
uived. Bur when after the ExtraQion is finiſhed, 
there happeneth to be a remainder, and thart the 


root 1s found as near as you pleaſe in Inregers and; 


decimal parts,Cby annexing cyphers as in the 22 Ru 


of this Chapter ) then ſuch mixt number expreſlingſh, 
the rot, being multiplied cubically, muſt produce 
a mixt number leſs than the number firſt propoun-Þ, 


ded, yet ſo near unto it that if the figure ſtanding, . 


in the laſt place of the decimal frattion in the roor be 


made greater by 1, and the mixt number ſo increa- 
ſed be multiplied cubically, the produ& muſt be 


greater than the number frſt propounded : ſoinF. 


the Example of the 22 »ule of this Chapter,if 202.48 


be multiplied cubically it produceth 8301305. 49, 


&c. which is leſs than the propounded ,number 


8302348, bur if 202. 49 be multiplied cubically, R 
there will ariſe $302535. 49, &c, which is greater 


than the ſaid given number. 


XXIF. The Cybe root of a FraRQion is found inf 
this manner, v;z, extract the Cube root of the}F- 


Numerator 
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Numerator, { according{to the aforegoing Rules) 
which root reſerve for a new Nume- 

ator; alſo the Cube root of the De- © exiral7 the 
nominator ſhall be a new Denomina- fo 
0. ſtor : laſtly this new FraRtion ſhall be 
ly, tbe Cube roox, of the Fraftion firſt propounded: 
by {ſo the cxbe rogr of Z is =, for the cube roos of Sis 2 
for a new Nnmerator, alſo the cube roor of 27 is 3 
for a new Denominator, In like manner the ce 
root of 3-15 ©, Bur here note diligently that the 
ration whoſe: cube root is required muſt be in its 
leaſt terms before any Extraction be made, for of- 
entimes. it happens that the fr«on firſt' given 
hath not a-perfec& root, albeit, when ſuch fratt:0s is 
reduced into its leaſt terms, the rooc thereof may be 
xtraced : ſo in this fraion 25 neither the numera. 
or nor denominator hath a perfeR cabe root, yet the 
ſaid -< being reduced to its leaſt rerms—3, by the 
ourth Rule of the 17 Chapter ) the cabe root of this 
ay be extraRed, for the cxbe root of 8 is 2 fora 
ew n«merator,alſo the cube root of 27 is 3 for anew 
"($29ixator,ſo that the cube roor of —*(which 1s equal 


" (0 > is found to be =. 7 
m_ PLL The Cube root of a fraQion which. hath 


+ be (27 2 perfect Cube root may be found near. in this 
nanner, viz. reduce the Fraction giveninto a De- 
imal fraQion, by the third Rule of the 2, Chap- 
er, the more places are inthe Decimal, the nearer | 
pill the root be found, but the decimal mult con- 
| of ternaries of places, to wit,cither of three, fix, 
ine,or twelve, &c. places, then extra the Cube 
oot of the Numerator of that Decimal, as if it 
. {cre a whole number, according to the Rules de- 
ore glven.) iwhich root found ſhall. be a Decimal 

OY = - -  a_— 
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expreſiips near che'Cube root of the Praftion 
Pe. ed. nEr WOE 307 1725933 JOUt F509 
. $9 ifghe cuberoot of iwere required? reduce the 
ſaid: tatp a decimal whoſe mmerater may conſiſt of 
rerngrics, of places.ro wit, info this, .666666866666 
&c... then extraQing thc cube root thereof, I find 
8735, which is very near the cube ror of. 
XX71, The Cube root of a mixt' nfimber com- 
menſycable to its root'may be found in the ſme 
manner xs, in the 24 Rule of this Chapter, the mint 
number being firft reduced into ati improper fra, 


=. 


2? 


Rion (hy the 10 Rule of the 17 Chapter 9 
.. So'rhe cube ror of 1222-will be found to be22 
viz, redacing 12.7 intb- this improper fraRtio þ 
_— the..cuhe root of will be foun: jay or 25, . 
And here the ſame canzion is to be obſerved as u 
the 24 Rule of this Chyrer viz. the fraQional parti 
of che mixe number, or the improper frattion _ 
yaſenc unco the mixt patiber,mukt be expreſſed by 1 
Nywgrare ind Denominatey in the leaſt terms be. 
fore any exrradtion be made. oO 000m, 

" XX/1/:/When the mize number whoſe Cube root}; 
is required hath not a perfe& cube roor;this chari- 
&er{/e2/is/uſually prefined before-ſuch Mmixt aum- 
ber; fs the cxbe roor of 2:4-is thus expreffed;/c, 22M 
Likewiſe /c. 5 denotes the cube roop 6f5- which is 
ſraQion , whoſe cabg roof is incxprefſſjdfe by any true 
or ratjonal number ; 'but if you defite'to now 
rhe c»be 0ot near of a 'mixt number whicthath not 
4 perfect cube +oot,rediice the fraRtjonal part of the 
mixenumber into. Jegimal, (as in the 25 Rple of this 
Chapter) and annex rhe decimal fo found unto the 
whole parrcor Intggers) of the mixt, number ; rhe f 
eſtegming the ſaid Integers* with the deeimalto = 
OE nexe 


: 
pu 
I: 


fby-ir ſelfpro 
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nexed as one entire number, extraRt the cube yoor 
thereof, and from the roor found cyr off alwayes to 
; the right hand ſo many places as there were points 


over the ſaid decimal annexed, which places ſo cut 
off ſhall be the fraRtional part of the oor, and thoſe 
remaining on the left hand ſhall be the Integral 
part of the yoot: ſo the cube regs of 2: will be found 
1. 334, aid more, lt 

XXV111.1 might here proceed to ſhew the extra- 
giog of the reers of the Biguddrate, (or fourth Pow- 
e,):the fifth Power, &c. bur their operations being 
exceeding tedious, and hardly intelligible without 
the knowledge of Algebra;I ſhall only in this place 
togch ypon the ExtraRion of the Bignadrate-roet, 
becauſe it may be extracted by the' Rules delivered 
igthe 32Cbaprer,and refer the more curious Arich- 
retician for further ſatisfaQtion in this matter, to 
pY T#eatiſe of the Elements of fipebra. * : 

XXIX. A quad rate or fquare number multiplied 
uceth a Biquadrate num- 

x,z-'S0 4 multiplied by ir ſelf produ- 7? 12199 cbe 
carh-rhe Biquedrgee 16, Therefore if a 315" 
azer be propqunded and the Bi9u- 27 

&#re9t thereof be required, firſt exerat the 9qy«- 

drate Or ſquare root of the number propounded, and 
they-extraet che ſes root of that yoor for the Bi- 
qaarate voor fought: Thus if 20736 be a nmaber 
propounded, the Bignadrate root thereof will be 
faund 12 : for the:ſquare roor of 20736 is 144;and 
the /qnare root of 14415 12. When the cumber given 
hach por a.perfeRt - Fiquadrate xoor,you are to tines 


9860x997 ies Of cyphers, tO' wit, cither 4,8,12,0r 16, 


&E.69phers,and then proceed as before; {0 will you 
find the roor near, whoſe fractional pax *will be # 
decimal, Thusthe Biquadrate root of 7 will be found 
near 1,62, .CHAP. 
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The Relation kd Numbers in quart. 


7. Hus far ſing lc Arichnatics, comparative A. 

rithmetick infues, which 1s wrought by num- 
bers, as they are conlidered to have CF pur onellN 
to another, | 
Roetius Avith, It. This Relation conſilts i in quas | 
L.1- cap.21 tiry, or quality. 

111. Relation in quantity 15 the reference or re-ſl 
ſpeR, that the numbers themſelves have one-untoſffgys 
another: As -whett the compariſon is made Ry L® 
Gand 2, or2and6:5and3;organdys.-: 

IV. Here the Terms or Numbers propounded arc 
alwayes two,: whereof the firſt is called the'Ante. 
cedent, and the other the Conſequent : So in the * 
firſt example, 6 isthe Antecedent; and 2 the Con: 
ſequent - andin the ſecond, 2 is. the Antecedei, 
and 6 the Conſequent, _. 

F. Relation tn Quantity conſiſts either in th 
difference, or elſe in the rate 'or reaſon that it 
found betwixt the Terms propounded. k 

Vi. The difference of two numbers is the remain: 

der, -which is left after ſubtraQion of 

D Ference, the leſs out of the greater : ſo 6 and2 

being. the Terms propounded, 4. is thefſ.. 

difference betwizt them : for if you ſubrraR 2 out n 

of 6, the remainder 1 1s ++ Ur 
"ICs V1. The "I 


a 
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FILE; Therate or reaſon betwixt two numbers is 
the quotient of the Antecedent divis 7 177 
bed-by the Conſequent : ;So.if .it be Rate or reaſon. 
demanded. what rate or reaſon 6 7+ + .: 
hath" to 2, anſwer, Triple reaſon : for if; you 
divide 6 the! Antecedent, by-2. che -Conſequthe;. 
the qUorient-,is 3, . 2 being contained juſt 7 times. 
in 6, In like manner js there: ſubrripje' reaſon 
berwixt 2: and 6, for if you, divide 2 by:6; the 
quotient is > Or, (which Is all 098) 5, decafſe 6;be= 
ng not once-tound in 2,, there remains 2 forthe 
Numerator, 6 the Diviſor being the: Denominas: 
dr of the Fraction given/ your 1n the Quoticar, 
Wecording:to the'gike/e of the 16:Chapter atategas 
Oc 201203534 
't- "F111, This.rate'or reaſon/of [numbers lis ticher 
qual or unequal”, + 5! 
ay .1X, Equal-reafon is the Relation that,,cqual 
 [Pumbers baye: unto one another -: 5 
$5.05, 6196; 707; &6; » + Equal Reaſon, 
*$:&- Here tbe.ope being divided by the ortiti;the 
Wotient, 15 alwayes;an Unit z-forif itberdemadn 
«cd how often 5 is in 5, 'the-anſwer is2.4;:0 + 65 © 
4, Unequal. reaſon is the relation that one - 
ual: numbers have one uoro; 4no-, | 1H bj; 
her : and chjs-i48itheriof the greas-.. Driiqual 'Rba- 
tn tothe lufs, % pf the leſs t0:the or” .7 


b . + 
8 +3 13 31+£ , 


TESTED: 7 433 pHyO g05 O01 
38/4 Unequal reaſon bf thergrepter rotheteſs; 


n 
(ſk yhben-che greater Term 1sAntegedent : as of 6 
202, Fto 3, and the like, . 2 OT of& 


beF-.x147. Here: thequotient of: the;Antecedenydi 
uthided .-by -xbe-G ſocquent is alwayes greater than 
Peiſvics $9.6 Srided by.2- th Wcienta 


149% 
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3 5: and. $. divided by; 3 the  quotierit 1 I, | 
XIV. Unequal reaſon of the Jeſs to the greater; 
is when thelefler Term is Antecedent : as of 2to 
6, 3205, &@ n00553 30. 23, 3670 bob ron 
 XF Here the quotient of the:Afitetederit divi: 


ded by the conſequent;/is atwayes feſs'tlian an unit: 
So:2idivided; by 6,the quotientis-20r"Z and 3 4i. 
vided by 5; the quotient is, 59 Ok oo) Mt 
-'X JT.” Each of theſe kinds of uheqyal reaſon 
224i ſubdivided into five other kinds of vatietis, 
whereof the rhree firſt ure ſimple; *and'the other 
two 'zremixt. 1 ond * TC 907 0. e202” TLITTL 
&VT1'T. The ſimple kinds of 'utiequal reaſon att 
2 2Maifold; 229: Superparticulay! ©'5," 'Supet: 
partient. "I mY 
22P/AIT 1. Manifold teaſonvfrhegreater to the 
leſs is, when theConfequent is evii 
Hualfad Ke. tained 'itv che: Anrecedent diver 
ſon, times'without ary part remaining! 
as 4 tA, Kr& F, 16 to 8, which if 
called Double realoh, becauſe theteſs is containedF'?© 
rwice2in>the ſronkes 7" (G0 8wAW riple reafo;8"<2- 
$ to 2 fourfold irealſony''&cz 1! 21 4 HT 
- 5 2X Herethe quotient 'of the 'Antecedent dif 
vided by the conſequent is alwiyes a'whole- nut 
bers: {6,8 divided þy 2, the quarient is 4. + f 
X Xx. Tlie oppoſite'of this Kind, ws. of the le 
to the greater, is called ſubmanifoldFi 
T#bmnanifeld} :-' Examples bereof arei'to 4, 4088 
0 10 <6 : 1 -.$TVEt6; 8c, Likewiſe's to 6, 20 
2 to Io, &c, $7 L 9113 fits I e 50 
- XX 7," Superparticular-is, when the Antecedenſſit 
6117 353-27 -" comtains the conſequent oiice,” 46Þ 
Bapopanmex: beſides tn aliqubrparcsf the conſt 
i: TITS of. es 


a) ' . 
«9; 17.5, LN LO 


jaefie; that is, an half, athird, zfourth; or a 
th part, &c. ofthe conſequent, as 3 to 2, 4 to 
5104, Gtog, and the like; here thrte divide 
yy 2, the quotient is 1 and 4 being divided by z, 
he quotient is f +, In like manner 5 divided by 
, the quotient is 1+, and 6 divided by 5 the quo- 


(vis1,) conſtitute 4, and ſo of the reff, 7 

X11. Here the quotient of the Antecedent di- 
ded'by che Conſequentis a mixt number; whoſe 
qFbolepart,; as alſo the numeracor of the fraRion 


deexampleslaſtmentioned. =» 73 
XX11]. The  6ppolite: reaſon of £40,444 
is kind is Subſuperparticular, as 2 car, 5 
3, 3 t04, 4toF, Fto6, &c.: 1 
XX TV. Superpartient is when = Antecedent 
datains the Conſequeht once, - a 
lides divers —_ of the conſe- ; Suptiyaiitins. 
aſents as 5.t0 3, 7.0 5, 70 4, 
05, 9to0F, I1.t0. 7, &c, here 5 divided by 
;Y; che quotient is xz, and therefore 5 contains $ 
Wace, and = of 3-z for 3 and two thirdyof 5 (viz5 
} conſtitate 5, 17 1 1:17.20 ai 
AF XX/. Here the quotient of the Antecedent di> 
{Yided by the conſequent is- a mixt-nubber, whoſe 
fiole' part -being. an unit hath a{wayes for the 
imerator of the fraftion annexed unto it a nums 
# compoſed of more uuits than one « ſo the corm- 
enfifeticte being made betwixr 5 and 3, and 5 the 
Fitecedent being divided by 3 the conſequent, the 
F9tient is x. I 7, 2-y4 
ens | S 2 XXV1:Ths 
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ient is 12 wherefore I ſay 2 and half 2 ( that is 1) - 
i onſtitute 3 : So likewiſe 3 and one third part of - 


nhexed, is alwayes aft units as 1s obſervable in 


" 


264 - ans The Relation of © ©. Book haj 
XXY 1.. The oppoſite of this reaſon is Subſſ x 
ſuperpartient : Examples hereof af... 
S*b[uperparti-. 3 t05, 5t07,4tqQ7, 5to8, 5 li 
ent, 9, 7tO 11, and the like. 
,XX7711. The mixt kinds of unequal reaſon, rl, 
Manifold: Superparticular, and manifold ſuper 
partient.' LO | 
XXV111. Manifold Superparticular reaſon | 
io 3:53 when the Antecedent contains th 
Manifold S#- _ ,nſequent divers'times; and beſid 
gerparticalar. ; 
| an aliquot part of the conſequent 
25 Fro2, 1Oto.3, 17 t04,21 to 5,and the like, 
. - XXTX. Herethe quotient' of the Antecede 
divided by tbe conſequent isa mixt number, who 
whole part conliſting of more units than oq 
hath alwayes an unic-for' the Numerator of th 
Fraction annexed unto it ; ſo5 divided by 2, th 
quotient is 2 and 21 divided by 5, the quotien 
i544. | , 


Subma, XXX. The oppoliite of this Realo 
Superpartics- is Submanitold Superparticular, 1 
lar. 2705, 2t07,7to 7,4t09, &c. 
* XXX 1. Manitold Superpattient is, when th 
3 jp - antecedent contains the conſequeiiience 
2anifold 5 - divers times,” and belides divers pa 
perpartient, _ | 
of the conſequent , as8t0 3,17 t 
5, 19t0 4,28 to.F, &c. |: 4} 
: XX XT1. Here: the quotient of :the Anteceder 
£ divided by the Conſequent is. a- mit 
Sibmanifld Number, whoſe whole part as all 
ſuperpartient. - the. Numerator of the FraRtion. an 
=! nexed unto it, is alwayes a Numbe 
compoſed of more units than. one - ſo 8 divide 
by 3, the quotient 1s 25, and 28 divided by 5, th 
quotient is 5 . k XXXI1T 


hap.XXXV. Numbers in Duality. 265: 
XXX7111. The Oppolite here ; is Submanifold- 
Wuperpartient : as 3to8, Fro 17, 4to 19, Fto 

8, and the like, bg 
And theſe arc the ſeveral kinds or varieties of 
Wc Rates or Reaſons that are found amongſt 
umbers, ſo that no two Numbers whatſoever: 
an be named, but the Rate or Reaſon berwixt 
= is comprehended under one of theſe five 
inds, 


CHAP. XXXV. 


e Relation of Numbers in Duality, where ; 
of Arithmetical and Geometrical Pro- 


portton. 


R Elation inquality ( otherwiſe called Pro 


1s either the refe- x 
portion ) 1s either t File Zuckd. 


- 


venRence or reſpe& that the Reaſons 0 rar 

arMumbers have one ynto another, or Z;; _—_ 6 4 
; (Miſe which the differences of numbers = I 
- Hye one.to another, 

II. Therefore here the Terms propounded 

ught  alwayes to be more than two, for 0- 

\erwiſe there cannot be a compariſon of Rea- 

Fs or differences in the Plural number. _ 

beQY 11I| This proportion is either Arithmetical, or 

deÞrometrical. | 


T | S 3 IV. Arith- 


2:66. LET The Relation af Book]. Eh; 
IV, Arithmetical proportion is, when divers of a 
: numbers differ according to an equa] thet 


arm difference, as 2,4, 6, 8, 10, &c, here the | 
7:7... © "2 ts the common difference betwixt | PP 
and 4, 4 and'6, 6and8,. 8and.io, &c. $01, 2, T 
3:34,5,6,7, &c. differ by -Arithmerical Propor- Arit 
nO9n, 1 being the common difference betwiy bein 
then. "0 yes 90 | ſos 

V. Arithmetical Proportion is either continu my 


ed or interrupted. 6 
+ V-1. -Acithmetical Propartion continued i; font 
when divers Numbers are linked to. Ware 
\- Continued. gether by 2 continual progreſſion of X 
___ equal differences. Such are the a. fron | 
amples laſt propounded, as alſo theſe 1,3, 5,” theſc 
9,11,13, &c,' And 100000, '200000, 30000 15 ! 
49000d, &c, 4-514 25 ls begs 
-+VI. Ina rank of nambers that differ by Aritl- X 
metical Proportion continued, the  fum of ci} Pon 
firſt and laſt Terms being multiplyed by half tix 
number of the Terms, 'the ProduR is the tort will, 
fum of all the Terms: ſoit being demanded, hoy this « 
many Rrokes the Clock ſtrikes berwixe midnight] Of | 
and. noon the Terms of the Progreflion in thigh 3,01! 
qu 108 are. Twelve viz, #2; 2,3, +4» $,6,7,8,9 ns 
TO, I1, 12, for in that order the Clock ſtrikes feren 
wherefore if I multiply 13 the ſum of 72, and : divid 
C the firlt and lait Terms) by 6 ( being halt rd} 153 t 
nimber of the Terms ) che Product is 78, whic mult 
the rotal fum of all the Terms propounded br + Xx 
ing added together. | dowt 
"'Y-IFI, 'Or thus, Multiply the number of thy Prog 
Terms by the half ſum of the fit and jaſt Terms,\ 32» 2 
ken likewiſe che ProduR will give you the toraYY 25-21 
» T&-0 e : 4 | s- : <q Ss , of 


H——_ STE — 


Chap. KXXV. "Numbers Quality, 267 
of all-the Terms:: {0 1 3, x11,949;5, 3: beingigiven, 
therritotal: is 48, for 8 the: hajf: ſum. of 13 and 3, 
the firſt and laſt Terms being multiplyed by.6, the 
number of the: terms, the productis 48, +. 1 5 
EX," Three numbers being given, h t:differ by 
Arithmetical ' proportion continued ,; the: mean 
being doubled,is equal tothe canpalrcitream>: 
ſo 5,6, 7,. being Siren ,.6 beidg doubled is equal 
to: the ſum:of 5 and 7 the two extreams; - © 
+ X:- Arithmetical Proportion may be - . ' | -- 
continued! either upwards or down- © Vpwwardes 
wards, ''':; +; 933. $02.10 :: 971 ALY. ya 
XI. Upwards, when the Terms of the Progref- 
ſion increaſe, as theſe, 2; 4;6;8,'10, 12, &c. or 
theſe, 1,2,3,4, 5, 6, &c. And this laſt rank 
is more” particularly'.retmed Natural Propreſ- 
0088. . 1193 213 (IQ PTS 3017 7 31 
- XIT..Herewhen the firſt term is alſo thecom- 
mon difference of the terms, the laſt term being 
divided by thenumber of 'the terms,” the quotienx 
will give you the: firſt tern. of the rank : again'in 
this caſe the (firſt cerm multiplyed by: the number 
of the terms praduceth the-laft term : ſo rhis'rank 
$,6,9, 12, 15,18, 21. being propounded, where. 
in 3 is both the firſt term as alſo the common'dif- 
ference of the terms; I ſay 21 the laſt rerm bein 
divided by 7 the Number of the terms the quotient 
is 3 the firſt term contrariwiſe .3 the* firſt term 
multiplyed by 7,produceth z1,the haſt term; 
- XI11: - Arithmeticat proportion continued 
downwards 1s; when the terms of the | 
progreſlion decreaſe : fuchasare 35, Dnomwvard:. 
32,29, 26, 23,20: And 40, 35, 30, 
25,20,15,10,5» 


” 


XIV.Here 
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--XT'V.: Here when.the laſt — alſo = COM 
3." >», :.:. mondifference of the terms, he firf 
ak + "4 term being divided by the Number 
ze 12. Ruſs of the terms, the quotient will give 
eforigeing. ou the Jaſt term: Again, the lak 
.ecrm mkciploedi by che Number of the terms, pro. 
: duceth rhe firſt term oF the rank. 2 

For example, thisfank 40, 35, 30, 25, 20, 1F, 
10, 5 being propounded, in which 5:-1s borh rhe 
Jaſt term, and likewife-the common: difference of 
the-terms,-I ſay, 4 che firſt:term: being divided 
by 8 the number of the terms, the quotient js5 
the-tHaſt! term : on the: other ſide. 5:the' laſt term 

-being'multiplyed:/by 8, the produ is 40 the firſt 
term: | ITIE WEL 

X. V, Arithmetical Proportion interrupted is, 

: when the Progreſſion is diſcontinu. 

ed: as in theſe numbers 2.4, 8, 10, 

L here 2. and 4 being compared with 8 

and 16 differ according to Arithmerical propor: 
tion,” but ſo do not 4 and 8 differ, for 2 is the 

common 'difference betwixt'2 and 4, 8 and 10; 
whereas the difference betwixr 4 and $ is 4, 1 In 
like manner 8, 14, x7, 23. difter: by 'Arithmetical 

proportion interrupted. | 13 1: od | 

' X V1, Four numbers being given, that differ 

by Arichmetical -proportion eithier 'continued or 

interrupted, the ſum of the two means is equal to 
the ſum of the two extreams: ſo 5,:6; 7, 8, : being 
givets, the ſum of 6 and 7, the two mean numbers 

15 equal tothe ſum of 5 and 8, the two extreams : 

and.$,. 14, 17, and 23, being propounded, the 

ſum of 14 and 17 being added together is equal to 
the ſum of $ and 23. 6. EO, $5.5.) 


2. Interrupted. 
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Chap.XXXV. \'Iiumbersin Bnality. 68 
"X'VTT.. Geometrical proportion is, when di. 
vers numbers differ according'to like © 
reaſon * that is; when 'the'reaſons of * cyo_—_ 
numbers., being compared together,” OT 
;re equal. So 1,5; 4,'8, 16, 32, &c. which differ 
one-from another. by double reafon, are ſaid ro 
differ-by Geometrical:/proportion,” for as one .js half 
2 fa 4is half 4,4 balf8, 8 half 76; 16 half 32,&c, 
- XVIII, Geometrical proportion is 1.cominacd. 
ether continued or: jfterrupred.. '- 

XI X. Geometrical proportion continued is,- 
when, divers numbers ate linked together by a 
continued progreſjon of the {ike reaſon ;: of this 
ſirt-is the example laſt given ; foras 1isto2, fo 
s2-tO 4,4to08, $t0 16, 16to0 32, &c. _ So like- 
riſe rhe numbers 3,9;29, $1, 243, 729, &c. differ: 
by Geometrical proportion continue@, viz. by tri- 
ple-reaſon, each 'of-them being contained three 
1mes 1n the next number that follows it. 

XX,1n Numbers continually proportional] from 
,, the firſt number from. x, is the root or firſt 
ower, the ſecond is the ſquare'or Tecond power, 
he thied the cube -or third power, tlie fourth the- 
iquadrate or fourth power,the fifth the fifth pow. 
r, the (ixeh the tixch power, &c. * So inthis rank 
f numbers, 1,3, 9,27, $1,243,729, &C. 3 1s 
ke root, 9 the ſquare, -27 the cube, 81 the biqua- 
Irate, 243 the fifth power, 729 the {1xth power, 
\ C, . 

XX I. : The root being multiplyed by it ſelf 
roduceth - the ſquare, 'which being 
gain multiplyed by the root produ- 

th che cube, and ſo each proporti- 

1l being multiplyed by. the roar produceth the: 
| a proportional 


Mean  pro- 
. portional:. 
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roportional next aboye jt, -and then the numbers ;: 
ad berwixt 1, and the laſt number pro. &i\ 
diced are called. mean proportionals : ſo inthi; ha 
rapk of prbportiqual numbers, ;1, 2, 4, 8, 16, 32, ho 
&c, 2.the'root being mnlriplyed by it ſelf -prody. que 
ceth 4 the ſquare,-which being again pals prc 
by 2, produceth 8 the cube, then 8 being multi. 
plyed by 2, the produ is 16 the biquadrate, andy; 
ſo of the reſt in chejr order, and bere2, 4, 8, and _ 
16 are - mean proportionals. in the rank pro-Wſ ;. : 
ounded, .-. -.-, po” 1 STEE 4 
r XII. If. you multiply the root by it ſelf, and 
NT ; . : conſequently. the ſubſequent nun- 
, Cominug)., bers by themſelves, the numbers in 


ber 

—__. tercepted betwixt 1 and the. number |;. 
cilia es. . laſt a” dar gina not unfitly & give 
ing called continual-means :- ſo 2- being por 
given for the rgot, multiplyed by it {elf, che pro. *. 
du& is 4, which being again multiplyed by ir {ell ſqua 
produceth, 16, then 16. in like manner fquardſ .,, 
produceth.256, which |ikewiſe multiplyed. by i,j, « 
ſelf produceth- 65536, I ſay then that 2, 4, 16, anlFY1j1;< 
256 are continual, means berwixtx and 65536. X 
XX111,. The continual means comprehended bY ,j,. 


twixt any; number given, .and 1, are diſcover (,, 
by a contjnued extraRion of the ſquare roots , for ;þqr 
example-65536 being given, the root thereof «r} ji;e 
trated is 256, whole root-i516, then the root of ;hj-e 
1Gis 4, and the root of 4 is25 ſo that at lat chir, 
find 256, '16,, 4, and 2 to be continual means inf} 2 , 
tercepted betwixt'65536 and -1,as:before. . cbey 
" XXTV.- In numbers that increaſe by Geometr! 4-$4 

cal proportion-continued., if you multiply tb} fn, 
laſt term bythe quotient of apy one of the tern}, g 
: divideQporti 


Joortion interrupted. 


Chap .XXXV, - Numbers ds Duality, %jx 


divided by another. term; which being lels is next 
unto it, .and then deduding the firſt rerm'out &f 
that produ&,” divide the remainder by 'a'namber 
that is an-unir/ lefs thani the: quatient, ' the'1aſt 
quorient will jgive you the- total of all the terms 
propounded';in the progrefiion., ſo this rank's, 
6, 18,54, -162,. 486, 'T458; 'being propoutided, 
wherein the proportionats differ by ſubrriple:pro- 
portian, T firſt 'take'2 and;6'the'rwo firit' rexms, 
and dividing 6-by 2,; I find the. quotient 3, where- 
fore multiplying 1458the haſbrerm, þy 3 the/qup- 
tient, dbe:produd is 4374; our! of which if Þ de- 
du&'2.the-firft rerm, theremainder is 4372; which 
being divided by 2 (,vis.ita number which is ahiu- 
pic lefs than: 3 the quotient? rhef laſt quorienc 
gives mt 2186; which js-the 'toral-fum of tho pro- 
portionals propeunded, £m: - 2} 0151 
"X XV; Three proportional: being given, the 
ſquare;of -the mean 1s: equatiop the produtt of the 
extreams ; ſo.g, 8, and i6ibging propeundet, $ 


' times 8 being 64, is equal co 4 times 16, which is 
TW likewiſe 64. | 


XXVI, Geometrical proportion interrupted is, 
when the progreſſion of like rea- 
ſon is diſcontinued, in ſuch fort 2, jutwraupred., 
that four numbers being given, the | 
like reaſon is not found betwixt the ſecond and 


Y third, that is betwixt the firſt and ſecond, and the 


third and fourrh, of this ſort are theſe numbers 
2, 4, 16, 32. here as21isto04, ſois 16to 32, for 
tev differ by double reaſon ; but as 2 isto 4, ſo 
$not4 to 16, for 4 and 16difter by fourfold rea- 
ſon, 4 being contained 4 times in 16 : ſo likewiſe 
4, 8, 8, 16, differ according to Geometrical pro- 

| XXVII. 
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XXVII. The numbers of Multiplication and 
D.viſion are proportional ; for in Multiplication, 
as 1s to the Multiplicator, fo is the Multiplicand 
to the produc, oras 1 is. to the Maltiplicand, fo 
is the Multiplicator to the produ : Again, in 
Diviſion as the Diviſor is to x, ſo is the Dividend 
to the Quotient - or as the Diviſor is to the Di- 
vidend;ſo is 1 to the Quotient, ; 

RXXVIII. Four proportiona] Numbers what(o. 
ever being given, the produdt of the two means is 
equal to the produqt of the two extreams - So 2, 
4, 16, 32, being propounded, 4 times 16 ( which 
is 64.) is equal to 2 times 32, which is1ikewiſe 64. 

'Here endeth the firſt Book, which containeth all 
that is abſolutely neceſſary, for the full under- 
landing of common or prattical Arithmetick, Such as 
deſire to ſee how the ſame is performed by arti- 
ficial, or borrowed numbers, called Logarichmer, 
may peruſe Mr. Mingates Second Book, being a di- 
ſtint Treatiſe of artificial Arithmetick. 
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4s tn Egliator F _ Nas or Coat A's 
which wv" = ot are uſed in this 


». LS % 


"His tis a note of Addition, Genifying that 
the number which followerh ſuch (3ga is,to,be 
—_ to the number preceding it, ſ03 tf 4in. 
lyeth that 4 is*robe-added ts x +: ſomecimhes alſo; M...- 
why no xumbe? to placed next afcer the. faid-nore, 
it-iniplyeth chat the aumber prareding lis: ot Ex. 
ally exprelt , ſo the ſqxare root of 2 is 1,41 BR 
£444, \&©. ehaclis)/1. 48 ind ſomewhat more. L 
'\Fhis L i# 4g of Subrrdtf aff5on, "Hgnifyin; thit 
thenumber hich followeth' ſich \figi | is ro: Ve (ab. 
tracted from the number preteding'it; fg 6%3 
Ogpifierh eb berufeen' " = 2, or Pro 
EN Th OA eq hgniyiby 
5 xts 2f bt tid FO i I - V2 
the wS— Fe loa fach I x! to ber f 
lyed int, wu bh amber Towncn OFeb6 led : 
J'*+4 im C315.00 ft ed b 4; 
ION byF $24 < EI \vnderffadt vs ] 
phcarion” numbers'3"Yand: 85-2322 
't0*be Aft. by4 ant the produt b- 
wt ay multiplyed by 8, Sometimev'*alſo the Laid 
{ſign hath reference to at' Fes 'preceiting 
or following numbers as have a little line placed 


over them, ſo3 x2+6or2+6 « 3 ſignifieth thatſignis 


$5to be multiplyed by the ſw of 2 and 6. Like-ſhual c 
oF wiſe 
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wiſeo8—5 +3;0r 3 * 8—5 implieth that'3' is 
- | to be multiplied by'the diferexce between: 8 and 5-+ 
_  Morcoveriif A and'B repreſent two numbers,” then 
5 A'zB or A Binplieth the produdt of che multipli- 
cation df thoſe:nathbers.: Likewiſe B=C « A lig- 
niffeth the:produd ariſing from the' multiplication 
of the exceſs of the number B above-*the number 
;, by ( or into ) the'number A, Apain, if ABand 
. A Orepreſent two lines, then'&5'A B'x A C tioph- 
© Ycth a retangular Figure or '160g* ſquare'made'vf 
* Withe lines A Band AC. © 0975451 ©OpU7 Hotty 
"=: Numbers placed as/ you ſee in! the 3) 18: (6 - 


\G 


 EMargeatdenotea"Divifor, a Dividend -.* © 
© Wand a Pooriere! tO wit, 3 the Divi/er, 18 the DiviJ] 
" $44} and'6 the” Piotiext 7 the ike is to be under; 
A Ftbor-6f orhephbmabers ſoplaced,” oY 


-Numibers'place#afterthe'tdamnier of 27rafHod de- 

note a quotient, which ariſeth from' dividing the 
| 2x5 x6 

" ENamerator by the Devowinator z {0 = is equal 


3 u*S._. 
to_the 2noriext, which ariſeth from dividing the 


at Brod? of the continue! -—; = 2,-5 and-6by 
ol produtt of 3 multiplied by 4. 


Four numbers placed as you ſee in 2.4 :: 6.12 
be Margent are Geometrical proports- 
we fevals, viz. As2isto4; ſois6to 12; orif2 give 
< 4, then 6 will give 12. Sometimes alſo they are 
' es lin, 2, cob $5 o 13s 
id 1 This=is a note of equaliryor equation; ſo by 3 
Blt4=5+2 is ſignified that the ſum of 3 and 4 is 
ed equal to the ſum of 5andz: alſo 7—3 = 9—g 
atfignifiech that the difference between 7 and 3 15 e- 


e- qual co the differevce betweeng and 5 that is, 7 
iſe T leſſened 


278 Appendix, ||, 
liflened by 3 leayes the ſame remainder, as 9 lef- 
ſened by yz, Alſo 4+ 3 = 12 implieth that the pro. 
du} of the multiplication of 4 by z Is equal to 12; 

> This 15 4 eſa majority, lignifying thit the 


number on the left hand of ſuch fignis greater than BEM 
the number on the right hand thereof; ſog > z 
iwplicth that 5 is greater than 3. | 
. < This is aligo of minority, 6 nifying that the”. 
number on the left hand of ſuch liga is be than the 
number on the ys hand thereof {ſoz <5 in 
plieth that 3 is le/7thens, | BY | 
- This CharaRer; / or / q. ſignifies the ſquar 
root of the number which follows it, ſo\/ 144-inz 
plies the ſquare {poet 144,f0. wit 18:  , 
Alſo this /c, ignibes the cube root of the nun, 
bet which follews.it, ſo./c. 4728 ſignibes the cub} | 
roqt of 1728, which cube root.will be;found tobeff 
I 2. Sg 
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Of Contraitions in the Rule of Three, 


SEES. Uch as are well verſt in the parts of 
GB Arithmetick, which have been fully 
L. WY laid open in the precedent Book, 
WY and arc mindfull of the Nerey or 
WW Symbols before explained, will find 
ho no difficulty in-the 1,2, 3, 4, 5s 
d 16:Chapters of this Appendix, wherein divers 
pendious operations no Teſs delightfull than 
wctull are metbodically handled, and the reſt will 
25 £alie to ſuch as are but meanly acquainted 

Fith Gtomertrical demonſtration. | 
11.'To repeat the brief wayes of X4»/ciplicarion ſet 
eh in the 10,11,and 12 Rxles of the fifth Chapter, 
Feboſe of Divi/ien, 4n WS Is 15, and 16. þ 
2 c 


280 ContratFons in Appendix , 
the ſixth Chapter aforegoing, would be a ſuperflufhhy 
gus.work,and therefore I ſhall preſuppoſe the Rafa 
'der-to be throughly acquainted;-wath them, as al{Mjyid 
With. competent: knowledge, in. the-operationsqffh the 
fraQions both »»lgar and decimal.” = foi 
TIL1t will be no ſmall advantage to the Praciic,;,; 
Arithmetician, to have by heart not only the con, , 
mon Table of Anltiplicati vid 

” 24 butthis alſo in the Margen " 

| 36-totheend that: when a nu "4 

| { 48 ber is given to be multipli of 

7 60 or divided by 12, ( whi - 
x m1 72 happens in the Redu#ion( 4 
'h 


Dv 
ld 


84 ſhillings tO pence and the co 
96 ,yerle ) the proautt or queti weed 
108 may be written down in of-#9> 
line only, as in the ExamplF'* 42 
following, Ax 


j 
2 
| 


© 00 jO\AÞ> wo 


2 


, oft 
erig 
_ 5 $730: Bath 
Sa ; . LY "WM £* 
/: — x pet 


12) 41664 (3472 i2) $6832(4736Þ "ch 
| | id 2 
JV. When a whole number 1s given to be divide bs, 
by a Diviſor, which is equal to the produ@ offfiiyide 
Multiplication of two ſingle figures, inſtead of 
viding by that Diviſor you-may firſt divide by og, 4.2. 
"of thoſe ſingle figures, and then divide the quotiq wide 
by the other,ſo will the laſt quotient be the ſamch;.. 1. 
if the Diviſion had been finiſht by the Diviſor if; 1 Y 
"given: thus if 3466 farthipgs be given to be reduc 
tO /oillivgs, becauſe 8 x 6 = 48 1 firſt divide 3466 


, $1ap-1. the Rule of Three. 281 . 

N ; ſo there will ariſe 4.33 

fluffer a new Dividend, and 8 ) 3466: >: 2, 
Rea fart bings remain, then I 4.6 
allWivide the ſaid 433 by6, 6) 433 (72++25 
'S there will ariſe 72%, or | 

2 ſhillings 2 pence, which with the 2 farthings re-+ 
zining of the firſt Diviſion make in all 72 5. : 254: 

hich is the very quotient, when 3466 farthings are- 
vided by 48, Norte that you are t0 reſerve 3 

Frthing for every unit remaining of the firſt Di-. 
. Wllon by 8, and two penge for every unit remain-- 
"Ts of the ſecond Diviſfioh by 6. The reaſon. of 
e operation is evident, for & of =. © 
In like manner;if 7136 pence are given to bere-: 
. Fuced into pounds, becauſe 2404. = 1 /. alſo 6x40 
$:40, therefore if 7136 pence be firſt divided by 6: 
te quotient will give 1189 ſix pences, and a pence 

main ; then if 1189 be divided by 40, { thatiis by: 


, after 9 the laſt place of the Dividend towards 
ie right hand is cut off ) © 7 
le Quotient will be 29 /, - -6) 7136 


"hd there will remain 20 --- & #8 
- ſix pences or 14-4. 64. 40) 118[9) 293: 14:8 
16 hich rogether with the 9 p 

©] pence remaining of the firſt Diviſion, and” the 
1d 29 1, makes in'all'29/, ; 145s.: 8d, which is 
de ſame with che quotient, when'71 36 penceare 
vided by 240, for — of Il " T.TOLIII 
'Again,ſuppoſe 3463'pence are given to be'redus 
/ Jed into ſhillings 3 foraſmuch as 4 x 3 = 12,1 firſt | 
Ulfivide 3463 by 4, ſo there will atiſe 865 for a new 
MT Pividend and 3 pence remain : then I dividethe 
| ud 865 by 3 ſothere will ariſe 283 or 288 5. 
ue | *s RIDE ak 


vid 
ft 
pf ( 


1.58 Cmmrattions in. Appendis Ch 
4 4.. which with: the ; 
4), 3463 © pence before'remaining 
x «6 make 288 5. 714; which 
3} 865 ( 28$8..7 is 'the - ſame with the 
quotient, when: 346 

pefice are divided. by 12,for2-0f + = —. 
 AInithe Rule of Three as well dire asinverſe, 
when the Diviſor with: eiches af the other two gi- 
vere numbers may be ſeverally divided by ſome 
cothmon:meaſure, without: leaving. any remainder 
the:quotients may: be ; for- new terms ant 
proceeding 'in-like manbter as;ofcen as is poſſib} 
the operatipn--according to:the:tenth:Rule- of «| 
cighthiChapter, or the ſecond Rule: of the nint 
prer, wilhbe-much.contrated 2 ſo if it be de 
manded- what. 52, yards of Cloath will coſt a rig? 
rate- of 21, /, for, 14yards the Anſwer will. 

found-78-pounds,in manner following, 


3 Fo y. $4 
If 4. 2h ;. $2 foun 
2.0. $304:Ya V 
T '. 69. Þ «5+. 20 co (78 whe! 


- 'Tnithe firſt rank you may obſerve that the Divi 
f0r'14;and\the ſecond rerma1, being ſeverally di 
vided, by- their common meaſure 7, .(the three newfſ® 
terms in the ſecond rank) will be 2,3,52: Again: 
the ſecond rank: the Diviſor 2 and the third ternfſfoun 

being, ſeyerally divided by their common meafſee: 
re 2,the.three new terms (1n the third rank) wil 
be-3,3,26, Laſlly, working with.theſe according 
to:the Rale of Threa direft,the yer to.the queſii 
en(or fourth term )will.be found to be 78, 
| . : | Another 


N 
3 


S - 
A L 


' Hnothar Example, If 21 men will finiſh s work in 
16dayes, what time muſt be- allowed to 12 men 


ol for the finiſhing of ſuch a wark ? Anſwer; 28 
i dayes, | 


men dayer men 
31... 16 ..., 12 
Tc oe. 4< 
Zians 4 +0+ 1 (28 dajer 


In the firſt rank you.may obſerve, that the Divi= 
ſor 12(for the rule isjaverſe) and the firſt term 21 
being ſeverally divided by their common meaſure 
3, the three new terms (in the ſecond rank) will be 
16,4. Again, in the ſecond rank; the Divifor 4, 
and the ſecond term 16, þeing ſeverally divided:by 
their. common meaſure 4, the three new terms in 
the third rank will be 7,4,1, Laſtly, working with 
thefe as the Rule of three ipverſe requires, .che 


B4rſver to the queſtion (or fourth term) will be 


found 28. | | 

Y1.In the Rule of three, as well dire as inverſe, 
when the Diviſar. and either of the other two 
terms are fractions having a common denomina- 
tor, the ſaid denominators may be rejected, and 
their numerators retained as new terms : ſo if it 


Bbc demanded what is the value of + of an E4,when 
i of an E# are worth 66 pence, the Anſwer will be 


found 154 pence, and the Work will ſtand as you 
e, 
. © 66 . $ <Y 
.. 00. 7 
+ 22». 7 (154 
T- 4 


hou Ew 


Another 


- 
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::1 Another Example.” Tf 32 yards of Scarlet cloath 


"coſt $1; 15-5.” what is the price of one yard at that 


rate?. Anſwer 2 116-5,84, © 


V TI. Tnthe Rule of three as well dire as in- 
verſe, when the Diviſor only is a fra&tjon,either of 
-the other twd terms may be'reduced ro a'fra&ion 
_ of the ſame Denominator,and then the Denomin: 
rors may be reje&ed as before'in the ſixth Rule, 
alſo when one of the three given terms is a frat. 
on, and js not the Diviſor, the Diviſor may be re. 
duced co a fraction of the ſame Denominator with 
the fraction firſt given, and then the common-De- 
nominators may be likewiſe cancelled. 
An Example of the firſt Caſe may be this,if - of 
a yard coſt 14 5, what is the price Of 1 yard? Anſww 
16 ſhillings, PH 


yard hill, yard; 
0 : LP Os 
? 14 F 3 
ESE») * 0+ 7B 

7 +*+. 14.5. 8 ,. (16 ill, 


An Example of the fecond Caſcs if of ſtuff which 
is 2 of a yard in breadth, 7 yards in lengeh will 
make a Garment ; how much of that tuff which 1s 
one yardin breadth will be ſufficient for the ſame 
purpoſe ? Anſwer 57 yarar: 


Rgles 


ath 
that 


ich 
vill 
15 
me 


ler 
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x 
% 
&. 
s oo 


3. RR © 's* E 

_— 73; Ls : _ 4 
nverſe. 4. *-* *.4 ( 6, Vorgt: 
k ,i@ @ © . 0 o or 5-. 


x . + 9 


i, 09 4, 
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Rules of Pradtice by Aliquot parts. 


1, A Aliquot part takes its name from the Latine | 


word aliquaties,for(according to Exclid)an 
aliquot part is of a greater-number, ſuch a part 
which being taken. (a/3quoties. or) certain times doth 
preciſely conſtitute that greater number;ſo 3 is an 
4/iquet part of 12,for. 3 taken four times doth exat- 
ly make 12, without any exceſs or defe&tz in like 
manner 4 is an aliquot pars of 20, becauſe 4 taken 5 
times doth preciſely make 205 but 7 is notan ali. 
quot part of 20, for 7 taken twice doth want of 20 
and being taken thrice doth exceed 20 5 this kin 
of part laſt meu.ioned is by Exclid called pars ali- 
794g » of which there will be no uſe in this 
place. 

71, When the Rule of Three aire hath x or an 
Integer for the firſt term, it is commonly called # 
Rule of Praftice, either from the great uſe and pra- 
Qice thereof in common affairs, or elſe for that 
queſtions of this nature,may be reſolved by opera- 
tions more ſpeedy and practical than thole of the 


Rule of Three, 
i 111. The 


ea ee 


ont LIKES Rats of Pradbice . d%\. Appendix [- 
111. The choiceſt of theſe Ruler of Prattice may iN 1, 
be reduced to 5 Caſeg,vis.. | 'L ws 


cy 2, C*: Of fillings wider 20. 
When the price 2 of porn: and fillings. 
3. Of pence ander 12. 
of 197 an Ii-& .. of fiillings and pevee. 
reger. conſiſts. 5+. Of pamnd? folly, pence, 
. .  -withparts of 4 penny. 
" All which caſes with others of the like nature 
arc handted initheir order. : - 
IV. Any even number of ſhillings is either = of 
a paund, '( that, s 2/a1llivgs) or elle is poles of 
+ {. (to wit2 5.) taken certain times: ſo 8s, is 
campoſcd of +1; (or 2 frillings) taken four time, 
in Hkemanner 1g ;, is compoſed of = J. taken nine | is 3 
e1mes. FRF, : 
 PF.Wheathe op 1or an integer of what name | pr! 
ſoever 152 ſhillings, the price of as many Integer: | thi 
as one will of that: name is diſcoverable at firſt | fig 
ſight,to wit by accounting the double of the figure I du! 
which ſtands in, the firſt place ( towards the right | the 
hand) of the ſaid number of Integers, as ſhillings I 214 
and the reſt of the faid number as pounds - ſo 345 ||| the 
| yards at two ſhillings "the £ 87 
yard hill, yards yard will coſt 341. 10s. for || 214 
'T, .» 2 .- 345 the double of 5 ig10, which F the 
_ — I write down apart as ſhil- Þ lo 
Anſwer 341. 10s. lings, then eſteeming the re- | 32 
maining figures towards the I (tc 
left hand, to wit 34, as an entire number of || wh 
pounds, the Anſwer will. be 34 7. 1O 5s, This || 1s - 
contraction is nothing elſe, but dividing the _ mj: 
o_ 6 er y- 


Ry on ao 


a 
& 


Maz axampiry bercof arotheſs; & 


Ha Anſw. 12. ,,0 


V I. Whenthe. given price of 1 or an Integer 
is any even number of ſhillings greater than tws 
ſhillings, mobtiply thenumber of Integers, whoſe 


price .15: required, ' by half the given number of 


billings, with thiscaution, that the double of the 
figure. which ariſerh,, in the-firſt ptace.of the pro- 
dud be written apart as ſhillings; and the 'reſt of 
the produ® as.pounds : 10 if it, be demanded whae 
218 yards at 8 ſhillings the yard willamaunt unto, 


the Anſwer will be found _ 


$7/.. 4 5, for 1 multiply yy «& y. 
218 by 4, ( which is half Tt.,.8.; 24 


the given number of fhil- = 3 
lings) ſaying, 4 times 8.15 qprccamtrntpernigeac 
32, hcre the double of 2 $7: 4 


(co-wit, of that figure 

which is to poſſeſs the firſt place in the produd ) 
is 4, which I ſer apart as ſhillings, keeping 3 in 
mind for the three tens, again 4 times 11s 4, —oun 
; wit 


| — —— = 27 I 
*» i priee' is required by 107 


— 
TT TY as 


0 _P WF | 1K 
with th re ein mi a treff Prafiice Append! C 
8, ſoI conclude that the Ay/wer to. FDESZonu4is: 4 
87 1.4s. The reafon of this contraQion is evidat a 
from the fourth and fifth Rules aforegoing, More f 
examples of this Rule are theſe following. : 

£ yard 7 th yards ( 

' T..,'. 14 «. » 436 ri 

 : m— _ 

5 Fo | 

_ 25 Anſw. 305 .. + : 
- yard " #% yards hr 

. be wet KB ati vy 

Fe E. s. 8 

- » Anſw: 207. .... 0 g 


F117. Any odd number of ſhillings is either  ' 
compor'd of <7. (or 2.5.) and of £1.(or 15. )or | ® 
elfe iris compos'd of <1. (orz 5.) taken certain th 
times, andof —=7, (or 1 s.) So 3 5. is compoy'd of fe 
25, and1s. Alſo 75, is compoe'd of 2s. taken I 
three times and of 15, Likewiſe 13 5, is compos'd 
of 2-2. taken ſix times and of 1 -, ol 

Y'1T1. When the given price of 1or an Inte- | P! 
geris an odd number of ſhillings, work for-the || th 
greateſt even number of ſhillings contained in F Ot 
that-odd number, according to the fifth or ſixth 
Rule aforegoing, then for the odd ſhilling rethain- 
ing, take — of the number of Integers, whole 
price. is required. (by the 16. Rule of the ſixth 
Chapter of the preceding Book.) Theſe two re- 
ſults added together give the Anſwer to - the 

DET "Dp: © * © queſtion: 


Chap.II. by Mliquok parts: 2Vy 
queſtion : fo if it be demanded what 2344 ounces 
at 13 5s. the ounce will coſt, \the anſwer_will be 
found 1523 /. 125, For-if ( atcording ro the ſixth 
Rule of this Chapter) 

I multiply 2344 by 6, oz, /bill,Þ oz. 

(co wit, bychalf the x » 13 ., 2344 
remainder, when one 6 


is abated from--x3 the #Y —_— 
given number of ſhil-- TALY LD 
lings) there will ariſe 1406..8 
14061. 8';, Thenta- ' oo 137-04 
king —: of 2344,there: T3211 Haas TELLS TIER LL CE4 LEV 


will apiſe' £27 V:* '4 5; j2q 98 SNOW eJIRN -. q ip: i 00 'F7 
which being: added to 7 fm, F 1523's, IP 77 
the 'formier' /produ@ | 75 Fi 142082 


gives 1523:Lr2s, for the ofteriee ts 
Note, ' When's ſhillin; is 'the þ 
or an-Integer,' the briefe ary 9 [ber oe 
the number of Tnregers, whoſe value is t ed, 
for ſach quotient! will give the pounds an _ 
lings, which-anſwer the queſti6n* ſo/23476 
at 5 5. the ounce amounit' urito $86 7; 15% 
of 2347 is 5862 or 5861. 15 5. But when the fe 
price of 1 is any other odd number of ſhilli ings, 
this eighth Rafe will be as compendious as any 
Other whatſoever. 
More examples of this Rule are theſe following: 
yard Pao | garas 
; I os ( I9 . * 739 


«K--. 
65 .c- £ 
26... 38 


Anſm. | 7 OA... ; Fd Ke 
qard 


En a. ; unde. 
62:2. $62 {> bis" TT; «: » {-: OTF: 


_— tt + an 
——— 
: ” 7 


” bid nucc't 
276 « -&0 | 1 
"WP acu'S 
— 
Anſw, 298. ID © J2 


"Ix. When the given price af x 1'Dr 8A Inceger 
conſilts of pounds and ſhillings,' fixtmultiplyhe 
number of Integers whoſe price.isreguired, by the 

9am mber of pougds.in the ſaid: gþyen price, atd 
fcribe” the produ& as poands., then:;proceetl 
with the ſhillm gs. ey ps PARIS epoorhng 
ting ihr gin Rule of this-Ghapter,and 

oder at. Ahich; ariſerh, wader ithe #« 


Fee oY "fri jkr.be on 


EL 7 
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EY 9, YAN 
* Hos Wo A ; Rog 54am 
Loo A LIT one 328 On 
fs by. > 
- 656 .. 0 
262 3 8 

16: .. 8 


fo 


Is * (9, 


| More Frame to illpſtrate this ns are _—_ 
following : 


' 
7 LS, 
. .” _ » 


FA } v1 
7 12 7x 
: F 
MW 
3528... 
302..8 
Anſw. gt * 
| " ag " HE - - 
nl 4 
| I, =s 1 8 7 ay I2 
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| "yy "o 
= s wir | 
| 1 ; 
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4 Any number. of pence undee 12 k & | 


Aliquor part of a, ſhilling, or = compes 
liquot parts theteof , is. an 
part,to wit, < of A milling, 1k Likewiſe 4 1s < 
moreover $ pence are Compord of 2 
Parts, [/co'wit,. of 3 pence whith is lof a” 
and of 2 pence which js = of @ſhifli3p 


will readily We by the KY 
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| Aliquor pares of, « ſpilling. j N44 
1, 99) 


—__ 


| | Pence 


| 
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Þd. ( C » = K . I. [> 3 
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LJ , wed \4 | 213! 
KT nm , 
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re $i FO or aft ogg - F 
oy 20 - rep 3140 #£ "4 sl,gg0 2” 101Þ1; 
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opp ag al J3ngq £5! : 1951387 27717 20þprpti 
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200DHA_£, 10 h$00f7v2 215 9323] $47 23100! 

+ XÞ+'\When «the; given-price 06 1, Or-am Integer 

is an Aliquotpargioft a ſhilling';:; divide thenumf 
ber of Integers., whoſe, yalue..is required by the de-£l © q 
nominator offuch aliquot part, {6 wiſl the quo-F* 
tient be the number of ſhillings which anſwer the ray 
queſtion, which number of ſhillings (when there isÞ** , 

. Qcealion) may be reduced to pounds by the brieff**© 


WA 


n Chap. II, &s 
knaw what 2686, ounces at4 pence the ounce. will 
OBA Bnto.; the anſwer will be foutd 44.1, ty 5, 
4.4, tor lince 4:4; is an.aliquor patt, to.wit, Zof a 


8955 5: or 895 5.4 4. which ſhillings being divided 
queſhionzas you ſee bythe following 


4 5; 9k _ | "5% Pe 

cvylr 40 x1 Q7vyINTS | . 
. - «* 9 

0 11DTvip Ry}. Sam, : -:0£.. 

"" 6 d $45 EDD s &S> - £ 

f ÞAE . o of. 4 S ©. © 2686... NE 5 
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cp 
113 ). h 179 
of 4 iS '£ \ 
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operagion; 


Pn 
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p % "P 


4 «1 F F MR 
(3113 JT! © 3953i5$0{1i;B 1999 


29, "1M 
8x 20) 89] 5 -+4 


UG 70 : 


"Y S $. % | ; 
i3oup a iuſPe, hb $4 ++ 15.0 + 


Mte Examples of thisRule are felt following + 
1 ht, Jad" fo nede; oy 
I "po, 9,.0 5. doo 759 
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{1113 2M48T Ci 'Y 

pe 20) 3719 5: 
Anſw, 18 20 to 

q yard --&.: yards * 

ies _ 

36 ER = | : p 


—O— 7 ſeillings, 


ei 01:34; 


le X11.When the given price of an n_ is com- 

 ſos'd of aliquot parts bf a ſhiling,divide the num- 

ter of Integers whoſe ptice is required by the (e- 

.hcral denominators of the aliquor parts contained 

Fn the given number of pence, chea add the quori- 
4 | v 


1e 
7A ents 


: by Aliquet parti. \ 299” 
way.of dividing Þy 29 ſo if ir. be required ro- 


ſhilling, I divide 3686by 3., © will the quorienr be | 
by 2h, GITE 44 ,.15.5, 44, for the:anſwer. ro thy 


I 
i . 
| 
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ents together,-an@ the ſum ſhallbe: then ber wh 

ſtillings which #iſwerithe queſtion fo Frog No FP 

mared what 247 yards of Uifhet oth will rol 
at 9 -pence the yard, . the anſwer wilt be fotnd'$9 l 

Os, 3 d; 'Forfince 9 46 is:cafhp6gd of 6 d: artd's d 

6 wit, of the aliquot parts {and of a Ain 

firſt divide 2347by 2 {the YehofntidroroftheXi 

part* Z) #8 there 

yard C "pub ariſeth 1273% or 2173 

I....9+-+2347 * 5,64, Again, dividing 

— - th fi; by 4 ( 

us a. "denominator of the o- ils c 

2173 : 6 theraliquot part) there Wf In 

586 +: 9: - wiltariſe $862 or 586Fen r 

—— #94. whichtwo ogy $ſh1 

- +, 29, 37649..} 3, e0m being. added 2990Þ ers, 

pet . 4, & ther give 1760s, 3 d. or ſpon 

Anſw. 88:0 :'3 g81. 05, 34. which i ise0 1 

© - * "the anſwer of the que-ſſjvot 


ſion; More _— to > illuſtrate this Rule areſ!1i 
theſe, lumb 
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X111. When the given price of an Integer cons 


- Wits offhillings and pence, firſt multiply the number 


f Integers whoſe value is required by the ſaid gi- 
en number of ſhillfngs, and ſubſcribe the product 


- $5 ſhillings, then divide the ſaid number of Inte- 


ters, by the ſeveral denominators, which are corre- 
pondent to the aliquot parts contained in the gi- 
en number of pence,and ſubſcribe the quotient or 


.Fuoticnts underneath the aforeſaid produt of 


nillings; all which being added together givethe 


Humber of ſhillings which anſwers the queſtion : ſo 


f it be demanded what 347 yards of cloth will 
oft at the rate of | 

5, 10 d. theyard, yard s. d. yards 

be anſwer wml RR x.,7: 10 ,. 347 
ound 135 4.18'5,24, 


I 


or firſt 347 being' *% 3-4 
ultiplied by 7,(the 7 x 347 = | 2429: : 
iven... number of 2) 347(.. 173 2: 6 
illings) produceth,. 3) 347 (+. 115 : 8 
429 ſhillings, then. ——_— 
viding 347 by 2 20) 271|8 : 2 
d 3, feverally,(be- h-.#*- 
zaſe 104, 13 cCOMe Anſw, 13518 : 2 
Pry ; V 2 pos'd 


: by Aliquot pats. e293 


296 Rules of Prattice Appendix, ha 
pos'd of = and < of a ſhilling)the quotients will beſhnſn 
173-and us +, that is 173 5.64. and 115 5.8 d. Laſt-fſofa, 


ly,the ſum of all is 2718 5,2 4.0r 135 118 5:2 4, will 
More Examples of this kind are theſe. . 


gard So a, yards 
Lo. WP-IÞ - +» $40 


—_—. 


7 0 . 
2 ) . 540(.. 270 o 
4) $40.1 135 + == 
| AA n th 
20) 958[5 — 
| ©... 
Anſws 479: 5:0 
J Jo ad. S/ by 3 
Eos 3:14. 313 
* LEE bs "G81" 4 
ri TD _$1252 
4 * 313 —02313 * 
2) 313(. 156:6 
20) 453|8 
Anſw. 226, ,18:6, 
X 17. When the price of an Integer conſiſts 0 ao 


ſhillings and pence, and that ſuch. ſhillings and 

pence joyntly-conlidered do make an aliquot pa "wp 
of a pound, it will oftentimes be a briefer way that ny 
that in the laſt Rule, to divide the number of Inte $17 C 
gers whoſe value is required, by the denominatog. 
of ſuch aliquor part, fo will the quotient give thF**?. 
| anſwe! 


unto 


lix. (Chap. IT. by Aliquit parts. 297 
| befpnſwer to the queſtion in pounds and known parts 
aſt- of a pound. Thus if it be demanded what 767. yards 
witl coſt at the rate of 65.8 4. the'yard, the anſwer 
vill be found 255 /. 13 5.44, Forlince 6 5.8 d.is an 
uliquot part, to wit,z : 
f a pound, I divide /* _ %# 4. | 
167 by 3, ſo there ari- =.6 s5Þ.c 767 


eh in the quotient Pls k2 
255=s Or 255 4. : 135, . , ge 
4d. which is the an- 5 ) 767 (255 ..13 * 4 
wer of the queſtion. Note that the A1;quor parts of 
pound convenient for this Rule are theſe cxpreſt 
n the following Table. 


ſp. & Aliquot parts of a pound. 
6..8| © 

3. 4] + 

| 2+. 6 y K 
} + Þ 1 
I... + F 
ELL 


. off. X/+When the given price of 1 or an Integer con? 
\n$'t5 of pounds, ſhillings and pence, reduce the {aid 
ounds and ſhillings all into ſhillings, then pro- 
Feed according to the 13 Rule of this Chapter : So 
re(17 Goat 34. :175.5 dperC.will be found ro amount 
roÞ20to 2001 /. 4 s. 54. forhaving reduced 3 1. 17 5, 
chÞ2f9 77 5+ I multiply $17 by 77,a0d write down the 

\ Þ } particular 


Vc! 


2H: Rules of Prattice Appendix, G 
particular produRs; then for the 5 pence which i; 

compos'd of the aliquot parts Zand Z of a ſhilling, 
I rake © and ; of 517, and ſubſcribe the quotient; 
orderly undetneath the aforeſaid produQts - Laſt. 
ly, adding all together the ſum is 40024 5, 5 4. or 
2001 l, 455.5 4. for the anſwer of the queſtion. 


Co 4 Fs, d, Co 
Ss «+»: 3 $17 3: So. FI7 


— ———L———_— _o____—adll 


201400214 : 5 | 
bo Lp 
Anſw. 2001:4 : 5 


More Examples of this Rule are theſe following, 


—£4.4% C. 
I 44. 5 31338 5.108 
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3) 108{(.. 36 
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20)1227|6 


' ts f, 
 Anſw, G613-:.16:0 
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by: Aliquot pares, 
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: 10't6'., , 84 ; 

5o * 84=4200 | 
E244 
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Go FA fs as d. ' is 

3. 4. FREE 4-, - +. 306 


« Ss d, 
GI2 
32 -& 306=) o18 . 
SL .. | 103 
6:4 


48) I O6(, : 


20) 990| o': 4- 

| a 

.... Anſm, 495:0: 4= 
Note, when the given price of an Integer con- 
its of certain pence together with d.or 2 4.it will 
be convenient toTtake due aliquor paves of the num- 
er ok Integers propounded tor all the given price 
of an Integer except 1 d; and the ſajq 1d. or 4 
hen for that penpy,and 2 4, take : of the ſaid In- 
egers propounded, and if there be yet a farthing, 
bake of the ſaid quotient which ariſerh by taking 
L, both which quotients give the value in ſhillings 
Orreſpondent to 1-4, this will be evident by the 

ollowing Examples, 


V 4 yard 


g00 Rules of Pratlite Appeidin + 
yard FA 4 yards "=. TS 
I %., 82 ae * 326 ; ; 
[ ; d. , 
m_ 4 08 .., 8 l 
326( »« 6 . 
- B) 326(. . .9 | 
6) 4ol.. j 6 .8 | 
6) 9f.- -F= 
20) 2317 + » $2 
& 8. 4, 
Anfw, 11:17:84 
- "Wy 
] ,0o 3 : $5 +. 720 
26g of = 
4 3 * 720= | 2160 
4 ) 720(.. 1 180 
6 ) 720(. , | 120 
8 20(, O 
8 ) 720(..1 9 6 on 
IO; oft E C 
20) 25510 (127 : 1030096 
X/ 1. When the price of an Tateger is given, obs 


2nd the price of many Integers of the ſame name 
together with * or © or 2of an _ is requi- 
red, the value of choſe Integers may be firſt found 
by ſom$ of the precedent Rules, and then for the 
price of = py an Integer, take - of the giyen pu 
Q / 


. 
[9 


- 


if Chap!) %y Abqwet ports. o 
of at\ Integer ;- likewiſe for 4'of an Inteper, © tak 

< of the rd viven price, alfo for 2 of Thre == 
take the com _ of and - of the ſaid given 
price : So if 1tbe demanded what 34C. 2 av. (to 
wit, 34 bundred weight, and 2.of = bande 
r will colt ar 41, 16s. 3 4. perC 


weight) of Sngs 


the Az/wer will be found 167.1. 4.5. 82. 4, as ythe 
ſubſequent operation 1s manifeſt, - Ml 
'C. RET o 
I +0 4 . 16:3 © +5 34 . 3 \ "rnd $7 
— | 204 
[EG | SE. « 34=3 306.. | . 
£2664 $.c.. 6 
the oy  .. = 
for > 2.C.q 24 TY OZ RE 


h—_ p—L 


20) 334|[4 -:. 8 
l, FL, d. 


Anſw. IG7.. of 4 8.7 


4 An example of Averdupoy greater weight, where 
. aflthe quantity whoſe price is ſought confiit#of en- 
tire hundred weights, quarters of an hundred, and: 
en,fof ſome number of ponnds, which is not an ali- 


.meſquot.part of 28 or + C, 


ul- 
nd : 
the E | (| 4 
r1Ce 
off: 


Le ene _ 
— OS as 
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$97 ales: of E162Fice Appendin 
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aan Fidt 8 SES 3 Dries $6 0 bn RAD 23 3 2G 
I or oI——— rmerep errnn) 
SA wm > \ +9 T8 = 9: ., 10990 ; 
0 - "BYS. 3216 5 218... 
I NE \2r# 7 218 * P | 
2). 378 (..1 . 109d, for 
: Nv 218 (.. | 4 : 3:0 
= of 27-5.3 d:;-., 2 '2 G6 .: 2 
” >. AY 4 ALOE 
the quotients Cc. |: 28 5110 3 BY 
ET TT 7 i. a7 
4 $44 . A o ”* —+ 
346. | |] 3:1 :0t+ 
20). 2532|2.: 3 :2t 
: nos... <& 
Anſw. 1266 2. 8 3% 


The example laſt mentioned being(of thoſe que- 
tions which ordinarily happen in trade ) one of 
the hardeſt to be reſolved by the Rale of Praftice, 1 
ſhall touch upon the aforegoing operation, where 
you may obſerve the price of 218 C. 3 qu. to be 
found after the manner of former Examples ; then 
for 14 /þ.part of the 24/6. in the queſtion, I take = 
of the price of — C.Likewiſe for 7 4.1 take balf the 
price of 14 /b. and ſo there yet remains 3 /þ. whoſe 
price is found by taking -- of the price of 7 1b. viz. 
the price of 7 /b.being very near 7 5.2. 4.or 86 4: 
T multiply 86= by 3,and divide the quotient by 7, 
ſo there ariſeth 37 4. or 3 s, 14. very near , laſtly, 
all being added together, the ſum is found to 

| | be 


13 6.7 
pence | 
gain, > 


pences 
which a 
which T 
under t] 
ſhilling 


and $8 ty 


Chap-I;. by Aliqunt parts, 
be very near 253325, 3 4-d.iior m66'1/2 Hgim 
 Neethat a quarter'of afarthing (or -5 of 
ny) is the'ſraaleft' money ExpreFFint thees 
and where anything ariſerh eſs then a'qurazi&f 
a farthing it is 6mitted, but it'is ſippoſed * to fol 
ſow-this note +,” for which Turpluſages ſonic re? 
ſpe ought to be had in adding all together : ndW 
albeit, in refoſving queſtions after this pratical 
manner there will he ſome error, yet the loſs for 
the moſt part will.be leſs then 'a farthing, which 
15 inconliderable;. * Ws 3 ae 

XV 11. Wheathe price of1 or an Integer conſiſts 
of divers denominations. ;--a5-pounds ;-hillings, 
pence; and the price of a certain number.of Inte- 
gers which exceeds not a lingle figure is requized, 
work as inthe following Example, viz, Jfit be re- 
quired to find what 8 C. will colt at 3). 13 5.7 4. 
per C. it is evident that 8 C, muſt coſt 8 times 3 /. 


C6 "i 
IOW: 7=..9 
| "Oe 


Anſw. 29: 9:0 Loni 
134.74 therefore I multiply—by 8, ſaying ® hf 
pence make 4 pence, which ] reſerve in mind 'z- 
gain, Stimes7 pence make 4s. 84. {to wit, Blix 
pences make.4 s. and there are 8 pence belides) to 
which adding 4 pence in mind, there will arife 5 
whichT referve 1n mind, and ſubſcribe a cyphee 
under the place ofpence again, I ſay8 times 13 
ſhillings make 5 /. 4 s. (to wit, 8 Angeli make'4-, 


ſand $ times 3-5. make 1 /, 4s.) to which adding 5 4+ 
| in 


3 hf 


\ 
\ 


; 
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in mind, the ſum will be 5/. 95, wherefore I ſub. | p 
ſcribe'9 -. (the exceſs above the pounds) under the I} &f 
Ibillings,and keep.5 lin mind 5 lafly,l ſay 8 times ff þ 
3 pounds make 24 pounds, which-with 5 pounds in i th 
mind make 29 pounds 3 ſo that the total produt F Ii, 


- 


ar. anſwer of the* queſtion is found to be 29 1. | 13 


9/4... | T] 
More Examples of this kind are theſe, th 

| w( 

= #. #, 4. hs 
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Anuſw. , 124 : 8 : ©7- far 

pits <PMS = 
Chez :c |. MM 

T1 --+ 18 we .8 a 

3: DARIN = A 

. ; wei 
Anſw. 149 : © : 6 = 

XV 111. When the price of 1 4, weight is known, rm 
and the price or value of 1 C. (to wit 112 /b. ) is re- || © 
quired, the anſwer may ſometimes be given more 22 ( 
ſpeedily then by any of the former Rules, by this 4s 
Rule which follows, viz. Find the number of far- | **< 
things contained inthe given price of 1 1b. weight, | ©: 
then take twice that number of ſhillings, and once. wa 
chat number of groats, and having added them to- {| te 
gether the ſum will give tke value of 1C. to wit 29%! 
112 (6. weight : $0 it it be demanded what C. or | * 
112 4,weight of Cheeſe will coſt at the rate of 3z- > 


pence the poundweight,the anſwer will be 1 /105.44J;, 
cf oe n For ' S | 


1{ik f 
13 Groats make., 1 19:2 


Chap.II. by Aliquet parti: 305- 
For according ta the ſaid Rule, theaumber of fares. 
var. yu 1 3d, (the; 1 (4G 
price of 1 pound weight ) is 13: 6 0c 
therefore the double of 4 (bil: he 3 & 
lin Ss 1s ' 0 Th ; 


Therefore the ſum ( which is  Y-— 
the price of 1 C. or 112/4; 1: 10: 4 
—_— I$:... | 
The reaſon of this Rule is evident, for if 1. 
weight coſt 13 farthings, then 112.16. -muſt neceſſa- 
rily coſt 112 times 13 farthings, or ( which isthe 
ſame) 13 times 112 farthings; but-13 times 112 
farthings are equal to twice. thirteen ſhillings ro- 
gether with once thirteen groats, becauſe 112 far® 
things are compoſed of twice 48 farthings (or two 
ſhillings) and of 16 farthings (or one groat) 
wherefore the truth of the ſaid Rule is evident. 
Another Example,when Sugar is at 5--d.the pound 
weight, what is the value of 1 C.(or 112 /þ.weight?) 
Anſw. 21,11 s, 44. For in 5—4.are 
contained: 22 farthings therefore /, 5s. '' 4, 


the double of 22 billings is . , 2 : '3%S : 
23 Groats, make... 0791'S | ; 
Which. added together pive hn AG 
the price of 1 C. or 112 1b. to 2 : 11:4 

wit... 


* XIX. When the gain of (or allowance for) 100 
integers conliſt of ſome number of 1m 
pounds not exceeding 10, the gain Of qgyages of com-/ 
as niany like integers and known puting mmoeref} 

arts of an integer as One will, may _— 
be found! very briefly by the follow. 9% 
ing method, vis. If 1co 4, gain 3/, what is the. 

| | cain 


- —_ ” rata re 7 wr fo oe er oregano - 2 _ a < 
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an Of246%;:13 44 104) Anſwer 8 5 1-24, di 
irſt I multiply 246% )1$s. 70 d:ibh'3:i(the ſecond ff 94 
rex afrex the mannerdeliveredin ther7 Ruleof; Il qu 
this Chapter, atid wtite down the:/produ@t which ts 
7406 166:4,1 Then I divide the ſaid produ&tby! 
Ioo .{( the firſt term in this Rule of Three) in this: 
manner; 252, divide 4oipoundsby 100, which 1s 
performed: by c |; ingwft toward&the: righthand 

* 1-31 3B ,za$Þþivo &j 5! 5113 nic 03 
&429:2B0i0, J\.f1 1246; 18: 212290) £1.1:99 7, * 
e032 T>idw ) 20 nn bt ane £7 
$11 2313 " Poitm— —— "y 
-03 720i} nNvsda riots re) £:.:96 ©; : 
21:1 £11 )1822d ef 3ZQFO fi 255) td 9900 0: 
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the two.laſt places;pf, 740, ſo thequotient pives.7 
pgunds, and there will - de. a. xxmetader of, 40; 
pgunds, which 40 pounds I reduce inxo:thillings; (o- 
there will ariſe 8009;s, to which, adding, the;' 1615. 
which:ftandijn.the place gf ſhillings; the ſum will; 
be 816 ſhillings, theſe are alſo to be divided by, 
199; (by cutting off -wwo places 85 before) ſo the 
quotient will give;8ſkitlings, andrhere will remain 
16 ſhiltings, which beigg.reduced ro-pence,and uns 
r0.them 6-penceybeing 2dded,(ro-wit the 6 pence 
whiokiftands in-the place of pence, there willariſe 
198 perree; theſe alſo are to be dyided by; Foo, (by 
cueting-0ft ewo places to the right hand avbefore;) 
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ſo the qutient gives 1 peny,znd-there wilt remain 
98 pence; ſothe 6xa@t quotient or Anſwer of the 
queſtion is found to be 7 /. 8s. 22 4. 


More Examples of thisRute are : theſe following! 
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After the: ſame manner may this followtng que- 
tion and fach:like be-reſolved, viz. When too Ells 
-Bof Linnen clontecoſt 30'4.1$5.9 4, what is _— _ 
of 'z El tc Aer 63. 2451 farth. 

f Ells 
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5.44. and having ſubſcribed theſe quotients un-F 
(Aire the rode firſt found, and added _ _ 1 
all rogether, I find14557 4-10 5. o& "fot the tori aye 
produet, : with which 4-proceed asiin the forget rg 
Examples, and ſo at length the- Anſwer i9:found ©9þ tr ry. 
be 145 /. 115. 64: View duigentlythe operarion.f : 
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Chap.III, * &y Mique parte, 


« 


; 5 Fo is e, $ a, 
IOO., 65 +. 2156; 13 5 4 
6; 
; "Hr 00: ; (e) 
1078 :06 3 $8: 
$39: 03 «© 4 
{, 145j57:10 3: &@ 
 12O | 
12 
4-a.. 
SIE VEE = VOY CO 
CHAP. HI. 


Concerning Exchanges of Coins » Weights, 
and Meaſures. | 


. THe rate or proportion between Coins; 


Weights,&c. of different kinds being known; 


ither from ſome good Author, or rather by expe- 
tence; it will not be difficult, to ſuch as under- 
tand the Rule of Three,to know how to exchange .z 
ven quantity of one kind, for a quantity of the 
me value in another kind. But ſince in ſome caſes, 
ie common way of Oy be much con- 


tracted, 
= 
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traced, I ſhall endeavour to ſhew the moſt com- 
pendious wayes to perform this bulineſs. 

11. Inexchanging of things of different kinds, 
(whether they be Coins or Weights, &c.) when two 
things of difitrent kinds are compared together, 


the queſtion may be reſolved by one (ingle Ruleof © 
Tree, as will be evident by the ſubſequent Ex- £Þ * 
amples, viz. / 0 

Left. 1, How many Riders at 21 5, 2 4 fterlin 4 
the piece, ought to be received for 251 1.6 5.4 — 4 et 
of ſterling money ? Anſwer,237 Riders, For the firl Þ 


and third terms in the Rule of Three, which ariſet) 
from this queſtion, being converted into halt 4 
\ pence,the proportion will be this, 


lo 
$O9 . I ;: 120633 237 
2ueſt, 2, 1f 100. Ells of Antwerp make 75 yards 0l 
Londen, how many yards of Lsndo» meaſure will 27 
Ells of Antwerp make ? Anſwer 20- yards. 
ICO, ts FA 
7 : 27. 205 (01 


111.When more than two different Coins, Weight: ff be 3 
Meaſures,&c.are compared together,viz.when oe} ſece 
kind of Coin is compared with a ſecond of another} int! 
kind ; that ſecond with a third , the third with: 
fourth; the fourth with a fifth, &c. two different c1- 
ſes are ordinarily raiſed from ſuch compariſon,viu 

I.. How many pieces of the firft Cai 
are equal in value to 4 given number «| 
pieces of the laſt coin : or 

2. How many pieces of the laſt Coin ar Tt 
equal in valne to 4 grven number of piece unde 


; I of the firſt kind of coin, 


It may be 
required to 
know, 


WW 


We - re” 


y_ 
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An Example of the firſt caſe. 


If 35 ells of Yiewna make 24 ells at Lyons ; ; ells 
of Lyons 5 ells of Antwerp ; and 100 ells of Antwerp 


125 ells at Fravkfort ; how many ells of Vienna are . 
equal unto 5oells at Frankfort > Anſwer, 35 ells of - 


Viewna, 

_ For the more eaſlie underſtanding of the &ſolu- 
tion of this queſtion and others of like nature, Let 
4 repreſent an ell at YViezna; b an ell at Zyons; can 
ell at Anrwerp, and 4 an ell at Frankfort ; then may: 
the given terms in the queſtion be ated in the fol» 
lowing order, | Y 


35 4a=24b 

Suppoſitronss 3b —= 5 c 
100 Cc — 125 da 

The queftion go d= ? 4 


Which order of placing the ſaid given numbers 
( or terms ) being obſerved , it appears that if 35 « 
be accounted to Rand inthe firſt place; 244 inthe 
ſecond; 3binthe third 5cin the fg : 160 c 
in the fifth, &c, then all the terms ad nd in 
odd places, to wit, in thagirit, third; Fifth, and ſe. 


cx. venth places, will neceſfari]y*falander.the firſt 
":' row or cotumn on the left hand, and all the terms 
| which ſtand in even places, to wit, inthe ſecond, 
f fourth, and ſixth places, will fall under the latter ' 


column, | > 
Theſe things premiſed, all queſtions which fall 
under Caſe 1. before mentioned may be reſolved 


dy this Rule, VIZ, - 
® 3 Ra.'8 


- -"e 


Y Se Sized Apr p** 
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_ Rale I. 


- Multiply. all the given terms which ſtand in od& 

places (to wit, in the firſt column ) accordihg-to 
the rule of continual multiplication, and reſerve 
the laſt produ& for a dividend : Again, myltiply 
continnally all the terms which ſtand in even pla- 
ces, ſo ſhall the produt be a diviſor, and the quari- 
ent. ariſing from the faid Dividend and, Diviſor 
ſhall'be the anſwer of the queſtion, 
_ Soiathe laſt mentioned queſtion, if all the num- 
bers in the firſt column, to wit 35, 3,100, and 50 
be multiplied continually, the produ&t will be 
525000 for a Dividend 5 alſo if all the numbers in 
the latter column, viz. 24,5 and 125 be multiplied 
continually, the: taſt produ& will be 150qo for a 
Diviſor, and the quotient ariling from the ſaid 
Dividend and Diviſor will be 35, which is the 
number of ells of Yiewna required. - * | 


35. | 24; 

| $ 

100 | 125 
5Q 


WY a———— — 


$.25000 : 15000) 525000 (35, 


The reaſon of. the ſaid RuleT. will be maniteſt-| 
by-ſolvinghe queſtion propounded by three lingle 
Rules of three,thus, | _ 


4, ew”? : 5 _—_— 


+ hea 
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I. 24b. 35 4:: 36, 35 * 3. (=.5 c. 

tf > oY 

Nu. $535 +3 42.700, 353 x100,00,,. 4 

y 1 24 "SP 24 A 

- Þ 111,225 4.35 *3 +200,,..504 35 +33 100x509 , 

2 i : 3 x 24 L - 125 x5 x 24 


&, which fourth proportional laſt found, to wit, 
z© 24 <3.5.196 £2 ing well viewed and compared 
be 125 x 5 x 24 | 
in | with che before mentioned order of placing the 
ed I ferms given in the queſtion gives the very Rule1. 
a | before expreſt in words. — 


he | An Exampleof the intter of the two Caſes befere 


mentioned. 


If 10 1b, of Avexanpois weight at Londen be equal 

roo /5,0f Amſterdam 4516, at 4miterdam, 49 1b, 

at Bruges ; and 98 6. at Bruges equal to 116 tb, ar 

Daxtzick,, how many 1b. of Dantzick are equal to 

[112 45. of Averdupors weight at London? Anſwer, 
129. 92 1b, of Dantzich, _ | 

That the operation may be the more clear, let « 

repreſent one pound of Averdzpors weight ; b one 

eſt 'l 1b. of Amſterdam , « one 1b. of Bruges, and 4 one 1h. 

gle Bof Danzick,; then let the queſtion be lated after 

[tbe order inthe firſt Caſe, viz. | 


X 3 S#ppoſitions 
24 
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104= 9b 
SuppoſitionsV45 b = 49 c 
"908 c = 116 
The queſtin1l12a = ? d : 
. 
Theſe things premiſed, all queſtions which fall 
under Caſe 2. betore mentioned may be ſolved by 
this Rule, wiz, | 


Rale TI T. 


Multiply all the given terms which ſtand in.even 
places, (to wit in the latter column) and the Jaſt 
odd term in the firſt column according to the rule 
of continual multiplication, and reſerve the laſt 
produd for a Dividend; again, multiply conti- 
nually the reſt of the terms which ſtand in odd pla- 
ces(ro wit in the firſt column)for aDiviſor, ſo ſhall 
the quotient ariſing be the anſwer of the queſtion. 

Or in this latter caſe if you place the laſt of the 
given terms in_ the ſame column with the even 
terms, the rule for ſolving queſtions, whitch fall un- 
der the latter caſe will be this which followeth, 
VIZ. : 
Multiply continually all the numbers in the lat- 
ter column for a Dividend alſo multiply conti- 
nually all the numbers in the firſt column for a Di- 
viſor, ſo ſhall the quotient ariſing be the anſwer of 
the queſtion. Thus the anſwer of the Jalt mentioned 
queſtion will be found 129.92, to wit,i29 = 6, of 
Dantzich , as is eyident by the ſubſequent operati- 


vn, 
10 


Y 


.Z25 
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, 10 9 
45 49 
908 {| 116 
| 112 


44100) 5729472 (129.92 


The reafon of the ſaid Rule I, will be manifeſt 
by ſolving the queſtion propounded, by three 
ſingle Rules of three, thus, 


a 9 b. 104: WE? (= 49 c, 
9 
I. 49,45 * 10 ,,..99 45x10 x98, (= 116d, 
1 9 1 49 x9 


meL*2* end 98 4. 16 d:: 112, 49*90em1 £ IG x 112 d. 
49 x 9 1 1 45 £10x98.- 


Which fourth proportional laſt found, to. wit, 
4OxX9x116x 1124. 

45JxX1IO x 98 Ne 
red with the before mentioned order of placing 
the terms given in the queſtton diſcovers the very 
Rule II. before expreit in words. 

Note, when the ſame numbers happen to be 
Mulriplicators in the Dividend, and alſo in the 
Diviſor, ſuch Multiplicators may be cancelled in 


both, and thereby much labour will oftentimes be 
ſpared. | 


ing well viewed and compa- 


A 4 - Surh 
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Such which have much praQice in calculating 
Exchanges, and do exactly know the rate or pro- 
portion between two different weights or mea- 
ſures or coins, which they would compare toges 
ther, may by the Rule of Three frame Tables of pro- 
portions for the more ſpeedy reducing of a given 
quantity of one kind of weight, meaſure, &c. into 
a quantity of the ſame value in. another kind of 
- weight, &c.Inthe expreiſing of which proportions 

.It will be very convenient that the firſt number or 
Antecedent of each proportion be made 1 or unij- 
ry, and the ſecond term or conſequent a Decimal, 
or elſe a[mixt, number whoſe Fractional part is a 
Decimal,for then the Coin, Weighr,&c.of the one 
place, (whoſe term is 1) may be reduced into that 
of the other place, by help of thoſe Tables and of 
Multiplication of Decimals without ſenſible error: 
For Example, It bath been obſerved by ſome inge- 
nious Merchants that 100 /b, of Averdypors weight 
at Zoyaes,arc equal unto 89 {b.in Pars by the Kings 
beam, and conſequenly 1 /b. Averdpors is equal to 
= lb, or .89 1b. at Pars, (for if 100 give 89, then 1 
will give .89) therefore any number of pounds A- 
verdupors being multiplied by .$9 (with reſpe& un- 
to Multiplication of Decimals,explained in the-26, 
Chapter of the preceding Book) will produce 
pounds of Paris: Again, 1t 89 1b. of Pars be equal 
ro 100 /b, Averdypors, then 1 1b, of Pars will be near 
equal to 1.1235 {b. of Averdypois , therefore any 
number of pounds of Paris being multiplied by 
1.1235 will produce pounds Averdypors very near. 

Upon this ground 1 have colle&ed the proportt- 
ons in the following Tables, wherein I would not 


haye any to confide further than they ſhall know 
YT.” | them 


<7 5:20 x 4 f 1 
F 
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them to be agrecableto truth, for I have only de- 
rived them from thoſe delivered by Mr, Lewes Ro- 
berts Alerchant, in his Aſap of Commerce printed ar 
Lendon ; Anno 1638. and do herein only aumn-er the 
inſtruction of ingenious Aerchants and Fathers ih 
the brieteſt wayes of calculating their exchanges, 
the rate or proportion _ known, i 
which practice, Decimal Arithmetich, Cwhich hath 
” "ih but the Ignorant) will be very ſervice» 
able, DD, 


try TY "I ron 


| 


g1s 


kf Table: 


_ 


—_— 


_ weight at London, to the weights of di- 


vers forreign Cities and remarkable 


places. 
mm - 
lb. 
_ Antwerp, 9615 
Amſterdam, 9 
1 Abbeville, 91 
| Ancona, 1 e282 
# Avignon, I -.13 
Buradearcs, -91 
I Bargoyne, -P1 
1 One pound | Bollomia, r .25 
of Averds | Bridges, .98 
pois weights Callabria, T .3698 
--at.. Londox , | Calla, I ,07 
makes at Conftan- 8474 
- timople, Loder ; 
Deepe, *O1I 
| Dayſick,, I ,16 
Ferrara, 8-03 903 
.-—tr oy x 20a 
Flanaers | 
fin — 00 
Geneva, 9345 


Appendix. 


—— | 
A Table for the Reduition of Averdupois 


- HAYY 


| c ib 
I .4084 ſurtle 
Genoa, C x .4285 groſs,” 
Hambnrg, +93 : 
1 Holland, 95 
Lixborn, .$81 
| 1 .07 common weight. 
| Lyons, .98 filk weight. 
9 cuftomers weight. 
| Leghorn, T .3333 4 
Millaw, 1 .4q4285 
Miranco'a, 1 $3333 
| Norimberg, +88 
One pound |, Naples, '1 .,408% 
of Averas- | Pars, .8g 
pos weighty Prague, 8. 
at London , | Placentia, 1 .3988 | 
makes at | Rotchel, 1 12 | 
| Rome, I 27 , : | { 
.875 byvicont, i} 
nw, 5 . g017 commonweight,. li 
Soil, 1 .o8 } 
T holonſa, 8 .vf | 
Turin, T1 .2195 | 
Fonda, I .5625 ſuttle. | 
9433 groſs. 
Fenn, G13 


The 


_ > —— — — 
—_ — - ; wo 


_ | Of Exerlunpes, Bec: Appendix, 


The uſe of the preceding Table will be manifet . 


by the ſubſequent examplo, viz. 

How much weight at Danſick.do 320 1b, Averdy. 
pois make ? Anſwer, 371.2 1b, Seek in the precedent 
Table for Dan/ick,, and right againſt it you ſhall 
find1. 16 which ſhews that1 . Averdupors is equal 


to 1.1676. at Dasfick,, therefore multiply 320 by 


I; 16,ſ0 will che produ@ be 371.2 16, of Darſick,, 
asby the Operation is manifeſt. | 


Aver. Dan. Aver, Davrſ. 
I ; 1,16 :: 3204 371.2 


—— 


—_ 


1929 
320 
320 


_-371]20 


Ch 


& Table, 


Oe EO IIN" 


places to Averdupois weight at 
London. 
4 E I Ib. 
c_ | | [ I .04 | | 
mfterdam I.EHIEOE . 
Abbeville | Ss 1.0089 | 
Ancona | = 78 
# Avignon | 'S .8928 
| Bardeanx | - 1.0989 . 
-- | Burgoyne . "F 3 ry .og89 
= | Bollonia ES j-4 
'7_ | Briages =. | I .0204 
= <Callabria = 3 I 
V Callais S  -9345 
[i | Deope | S 1 .o989 
| _ | Danfen - .862 
Vo S Ferrara "= I 75 
Florence = 23 78. 
Plaxders in L — .9433 
general T E | 
Geneva | '. $0 
|. JC_ T7 | 71 
| Genoa | | 
-1  oroſs, ] LY 


A Tyble for the Reduition of the weights of 
| 66. forreigy Cities and remarkable | 


—_ —_ 


m_— 


— 


One pound weight in 


I I EGS. 


Appendix. 


Ca 


Holland 


Placentia 
Rotchel 


H, amburg 


Lixboyne © 
Slime, 


Lyons<(ilk weight. - 
cuſtom, weight 


F 


by Vicont, 
} Rowan 
.Ccommonweight 


" . 


1 


| 
| 
| 
| 
| 
| 
| 


| 
| 
| 


makes at Loxdey of Averdupors weight 


> | 


A ——  ———— _— —_ 
My bg 
[<0] 
— 
pg} 
—_ 


— 


1 .o865 
I .0526 
1.135 


9345 
.0204. 


; 


_ 
dud 

Wy 
Q 

a4 


_— c_— —— cc  — cc \. 
P 
oO 
to 
a, 
oO 


"I 
) 
Iv 
(O'S) 
wn 


y_ 
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TY 
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The uſe of the laſt mentioned Table, will be ma- 
nifeſt by this example, viz. go” oy 


In 224 /b,weight at Hambrurg, how many pounds 
| Averdupou ? FELD 
Anſw. 243.346 lb, | 


Seek in the Table for Hwpbarg,and right againſt 
it you will find 1.0865, which theweth chat 1 /{5.of 
Hamburg makes 1.0865 lb; Averdupozs, therefore 
if 1 .o0865 be multiplied by 224 the produt wall 
de pounds Averdupors, 


1, .. 1.0865 .;; 234 
224 


43460 
21730 
21730 


— 


24313760 


24 4 Table. 


Appendix. 


_ = 
wed 


| =—— 


Cittes , 


an 


». it 


4 Table for the Redu&ion of Engliſh Els 
to' the Meaſures 0 


divers forreign 


renjarkable 
places. 


Vienna 
Paru 
Ronan 
Lions 
Callars 


One ell at Loxdox, makes at 


Lucques 
Florence 
Millan 
Leghorn 
Adadera 
Iſles 


Aulnes. 


linnen, 1-8 


Venice Glk : 


Braces. 


Sivill | 


Chap.III. "A Table. 


oo 
a .. EO ——_—_—_— 


| Sivil 1.35 
==> I. , 
1 Caſtilia 1.387 
| Andoluzis 1, + 
f Granado 1.3625 
< Genea 4.8083 
| Saragoſa «55 
Rome aF6 
Barſelons '.7125 
1 Valentia 1.2125 


— 


One Ell at Zoydez makes at 


The uſe of the aforeſaid Table will be manifeſ} 
by the ſubſequent example, viz. 2s 

In 325 ells of London, how many ells at Antwerp ? 

Anſw. 541.645 ells : Seek inthe Table for A»- 
twerp, and right againſt it you fhall find 1.6666 
which being multiplied by 325 produceth 541.645 
ells of Antwerp,as by the operation is manifeſt, 


x ,55 1,6666 7:1 323 
wm _ 


$3330 © 
33332 
49998 


| RISE) mpeg ———_—__ We 
, 


$41 [6450 


326 


A Table. 


One Ell at 


One Aul n-at | ? 


One Brace at 


CA  ———oo—n 


A Table for the Reduction of the Mea- 


ſures of divers forreign Cittes, and 
remarkable plages to 


Engliſh Ells.: 
. 3 Amſterdam $399: 
Antwerp | | .6 | 
Briages | | * [ 6097 
og "E k 606 ou? 
amy. 1 [$747 [= 
< Colen A M» | + Sl _ 
| Liſe BM 6 | 6024, | 
Maftrich I 6 | £6369 
1} Fraikford |. * VT 49g | 
| Danſfeck, | ED 3]: ng af; « 
"TU Views | | .6896 
' I\Pars Ml < I.0526 þ 
Rouas .9708 
on c | | :0836 
Callais . 6369 
. Ulinnen £3555 
y "Pk 7 | 5102 
Lucqnes 45 
Florence | +4901 [ 
Millan 4347 * 
0 | | 5 | 
Madera Iſles | v -9681 | 


Appendix; 
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KL SSS 
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nc 
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m—_— mem | 
| -Yy mm f 
$f” Sivil- + OY 
7 (25:9 Lirhowe "1 
WWE Caſtilla" inþt * 7 pit 
s = HP Ardolja Rv: 
$1V: 2; Granado ' = ok SE 
4 Ou Palm at Genes > * IE | '% = 
| SOIT —_ t IS oi 241] fb $:81.|- 48 
yp 7 2; TA _ 
redo fo.  E,-$4$03 5 
_w— 57 'Y I 2 ' |: = 
j Ix. bf ELIT ; 
hes 
= oF ot 


The uſe of the ſaid Table will be manifeſt by the 


ſubſcquent example, viz, 
In 730 Aulnes at Lions, how many ells at Lox- 


don ? 

Anſw. 718.028. Seek in the Table for Zions,and 
right againſt it you ſhall find ,9836 which being 
multiplied by 730 produceth 718.028 ells of Z»- 


don, as by the operation is manifeſt. 


ae 19336 , +» 730 
730 
295980 
68852 
i 
718| 0281 


M—— 
(md 


— 


Note, 


+ 
D 
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Note, that one and the ſame kind of Weight or 
 Meaſure,doth ſeldom or never alter from its pecu- 
liar quantity, in the Kingdom or Commonwealth, 
| where ſuch weight or meaſure was firſt eſtabliſhed; 
but one and the ſame kind of money doth often riſe 
and fall in its value in forreign parts : for which 
cauſe I have ſpared the pains of calculating Deci- 
mal T ables for Coins, yet to give ſome light to ſuch 
as read modern relations, and want experimental 
knowledge in this matter, I ſhall here inſert a 7 4- 
ble, in the ſame eſtate as I find it in the aforeſaid 
Map of Commerce,and refer the Reader, for further 
ſatisfaQion, to the Tablesin Riders Dittionazy, con- 
cerning Ceins, Feights and Heaſnres, both ancient 
and modern, 


Chap.lII, 


at Table: 


forreign Cities, 


Of Exchanges of reclda with fo ers 


Londen doth exchange with 


Pence 
i Placentia fterl, Oh 
Lyons 64. 
Rome . 66 
1.Gex0a 65 
Alia 64.2 
Venice 5O 
Florence 53 
: N aples 5 2 
'] Lecchie 1n W 
TCallabria 3 
| Barrs $1 
S-Palerms $7- 
Meſina 56- 
Antwer 
L8& Coley Bt l fon 
Valentia z 
Saragoſa 59 
Barcelong y 
| | Lixborn 5 * 
| Bollonis $3- 
| Bergamo $2 
 F rankfort 59- 
\ Genoa 83 


for x Crown 
for 1 Crown 
for 1 Dxcat 
for 3 Crown 
for 1 Crown 
for 1 -Ducat 
fog 1 Drcaton 
for = Duca, 
for xn Dxcat 
for 1 Drcat 
for 1 Dacat 
for 1 —_—_ 
for 1 We 
* for "0 Um: 
* 

=- 1 Diecat 
fo r 1 Decad 
fo r I Dxcat- 
fo r I Dxcaton 

1 Daxcatos 
for 1 Florin. 
for I Crown 


'Lonaen 


— 
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3g8* Dueſttons of Tare, Appthdis 
London exchangeth in the denomination of penc 
firng with all other Conte Annery on 
choſ < 'veighkaueing: Gountries of  Flavders\, an 
Holland excepted, with-which jt. exchange«th by th 
Entire poznd of 20 ſhillings E ngliſh (or ſterling.) 


CHAP IF. -- 


"VIZ Tare;; Arety Loſs, Gain, Barter, t« 
 Forſhip3 axal eMXeaſuring of Tapeſtry. 
i «EIT, J C-TOTL. £5.05 


of abate 7 Nithe-trade of Merchandize ther: 
pow png 4re in-uſe various allowances ,Xn 
* 4 "of abatements, known by the names 0 
Tare, .;..,. .T are, Tret, &c." concerning which 

| ſhafgive' a few.examples,, whereb) 
the pra@icab Arithmerician will eatilyi ſee, tha 
there is more difficulty in the name\than inith' 
thing; for the rate, or proportion agreed upen 
In any allowancecor abatement; -( be: it calleÞb) 
what namte ſoever). being once known, :the Arith- 
metical work will quickly be diſpatcht by the Ra: 
of Threez or ielf& by that and ſome of the forme! 


F 


rules mixtly uſed, as jill partly appear by the fo]- 


| 

| 

{ ICELNS | OT 6” : 

| Pracergd Dl ueſtions about various things 


lowing queſtions, * y | 
| 1.99 Spe © Qreft.riAFaRor buy» 
Qroſs weight ic compoſed of the eth 4 Cheiis of Sugar 
meat Weight wo commodity, marked iA:B:C.D The 
and alſs of the Tare, bows, SY ; f | 
the Chet, Bay /But;ffc.vbich groſs _ weig It of each 
c0atainzth the eommoaity, Cheſt in A veraupnis rel 
. _ fer weiglur js as tolloweph 
A 


hdix, 
f pence | 
rp "and : 
and | 
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) 
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whereby | 
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olloweth,. 
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A] 11 wy = 7. 
BS, | 10 $5» 20 
IA iO outs 87 


I —— — — 


The total groſs weight 44 ...1 «go 13 


Now ſuppoſing the Tare or weight of each 
Cheſt, when it is empty, to be 35 /b, the queſtion 
is what neat weight of Sugar will remain,when the 
total Tare is ſubtracted ? Aſp. 43 C.oq. 5 lb. 


| " of = * 1D, | s | 

from 44 ..Y .. 13 the totalgreſs weight, 

Subtr, 1.,. 1 ,. OB the total T are, | 
onmm—y Crmn s we Gxtun——_— 


Rew: 8 © © .:--o9 the neat weight of ſugar. 


Lueſt. 2, If from 990 C. 3 qu.21116. groſs weight, 
T are 15 tO be ſubtracted after the rate of 14 16, per 
C.(or 112 /6.)of groſs weight, how many C.neat will 
remain? A»ſw. 867 C.oqu.7- lb, -. 

I, The groſs weight being converted int0 
pounds by the 6th. rule of the 7th, Chapter of the 
preceding Book, will give 110985 15; : 

JI. Then by the Rate of Three, | 


I12 . 14 :: 110985 ; 138734 
or 8. 1 :: 110985 , 13873 


24 al 
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Ib, 


JII. From 110985 the groſs weight. 
Subtr. 138735 the total Tare, 


omar. ==  qpa—_—__——__y_ 


- | ES s| 1 
F f Reſt neat 971112=867 .,0 .. 75 


OP 
- 3.5 


Note, when the number of /6. to be abated per C 
For Tave,is an aliquet part of 112, as in the laſt mer 
tioned example, where 14 — 7 Of 112,the operat 
on may be thus , » 


EvNw_cv_ TYM CC - 
” 3 £ 2:7: 090213 3 21 » (333 j5 3 © 25” 


r= 
. dads, of 


Po 


—0O 3q= ©0 :0 :- 10% 
21 Ib.= 00 : 0 7 O25 


LI Md $3 5: OO 
f 


—— 


Total T are 123 3: 135 
i \Refl neat 867 ; © : O77 


Left. 3. Suppoſe at ſome City, there i 

of Tree, a cuftom in ſelling of certain merchan 
dize by weight, to allow'or caſt in as ar 
overplus to the buyer,4 /þ, weight for every 100 /b 
weight that is bought, and in that proportion foi 
a greater or lefler quantity. Now if a Merchan| 
buy 1175 16, weight of ſome commodity, and is to 
de allowed thereupon after the aforeſaid rate, the 
[ queſtion is, How many /b. weight ought he to re- 
ceivein all? A»ſw. 1222 16, weight. | 
300 , 104: : 1179 , 1322 


This 


pendix, 


Ib. 
75 


ed per C. 
aſt men- 
operatl- 


, there is 
nerchan- 
la as an 
y 100 lb. 
tion for 
{erchant 
and is tO 
ate, the 
ie tO re- 
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This kind of allowance is commonly called7rer; 
Left. 4. Suppoſe a Merchant hath 1222 /b, 

weight of a certain commodity, part whereof he 

bought at a certain rate per /6. and the reſt was al- 
lowed tq him or caſt 1n as an overplus, after the 
rate of 4 /þ, weight for every 100 /6. weight which 


4 he bought; the queſtion is, te know how man 
: pounds neat weight he bought? Anſw. 1175 lb, 
' weight, 


IO4 . 100 :: 1222 7 1175 


This queſtion 15 the converſe of the former; and 


' ſheweth how to make abatement for Tret. 


Leſt. 5» If fromy5y C. 1 qu. of groſs weight, 
Tare 1s to be ſubtraRted after the rate of 16 os 


+ C. and from the remainder Tet is to be abated af- 


ter the rate of 4 1þ. per 104 16, the queſtion is, what 
the neat weight is worth in money after the rate 
of 81, 8.. for every C. (or 112 1b? ) Anſw. 382-1. 


I. The groſs weight in 16, is 6188 J. 

1]. 112 4 16 : : 6188 , 884 
or 7 . 1 : : 6188 , 884 

II. . 6188—88q4=5304 

IV. 104 . 100 : : 5304 , 5100 

V. 412. 82 t:: $loo , 382- 


Lueft. 6, A Merchant hath bought 
Linnen cloth at xr v. per ell, which pro- 
ving worſe then he expeRed, he is wil- 
ling to fell it at fuch a price that he may loſe pre- 
ciſely after the rate of 1<-/, for every 201. that he 


* Jaid out; the _ is to know at what price he 
. oughteo fell t 


he ell, that the proportion in the 
GT _— faid 
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ſaid -loſs may be-obſerved ? Av. 105, 1 
per ell, 1:2 | | 


I; 20—15=18 | 
W.:20 . 18 :: 11+ 10 pence, 


Otherwiſe, 


1, 20 .12 :1 11 Rs 
I2f 

| WWE & : — =" 10— 

Deſt. 7. If 100 1b, weight of any commodit 
coſt 30s. at what price mult 1/6, weight of tha 
commodity be ſold to gain after the rate of 10, 
for every 100 laid out ? A»ſw. 32 diper 1b, weight 


T. 100. 110 :: 30, 33 
II, 0D... 33; 35.1. gs. (or 3=24.) 


Lueſt. 8. AMerchant ſclleth aparcel of Jewel 
which coſt him 2501, ready money,for 559 /. pay 
able at the end of 6 moneths, the queſtion is ( hi 
ſecuriry being ſuppoſed to be good ) what his gai1 
was worth in ready money upon rebate of interel 
at the rate of 6 /. for 160/.for an year ? Ayſ. 300/ 


559 — 250 = 309 
103 . 100:: 309 ..300 


Fueſt.g. How much Sugar at 8 4.pes 
of Barter. 16, weight may be bought for 20 C, ol 
Tobacco-at 3 /,per C, ? Anſw, 1800 bh, 


weight of Sugar, 


1 


nmodity 
t of that 
of 107. 
, weight, 


) 


f Jewels 
9 |, pay- 
1s ( his 
his gain 
intereſt 
iſ. 3001. 


it 8 4. per 
20 C, of 
1800 6, 


FY 
+4 


| 1512, 
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207961 "11 GI :8"g" 2:3 20", 60 
' £451 :':: 60 . 1800 


F 


(weft. 10. A, hath 100 pieces of. Silks, which 
are worth but, 3. /. per piece in ready money, yethe 
barters them with B, at 4 /b. per piece, and at that 
rate takes theiy-value of B. in Wools at7 1. 10s 
per;C. which are, worth but 6 /. per C. in ready mo« 
ney, the queſtipn,' is, to know what quantity of 
Wools payes for the Silks, and which of the two 
A. or B. is the garner, and how much ? Ayſw. 534 
C. of Wools payesfor the Silks,- aud A. gain 

201. by the barter, - 7 hap i 


I. 7 CS 2% 400 - 533 ; | 
1 - 6::53+-.,320 Mg 
F. > Mk 6 31 400 . 320 v2 


So it is evident that the true worth of the Wool 
which B.delivered was 3:0 /.for which he received 
only of A. the worth of 300 /. in Silks, and there- 
fore B. loſeth 20 / by the barter. . 

Lneft, 1. AMerchantdelivereth to his Factor 
6001. upon condition rhat if the 
Fa&or add to it: 250 /. of his' Of. Faforfhip. 
own money,and beſtow his pains ps _y rae fo 
s - ! puting of Faito's 
in managing the whole ſtock, he. panes in. 1he 
ſhall chen haye'=parts of the t0:' | 19, and 20. ru'es of 
tal-gain, The queſtion is to know the ſecond chapter of 
what ſock the FaRors ſervice - ## 4ppendis. 
was eſtimated. at ? A»ſw. 1501, - 

I, The FaQors part. of the gain-being -+,the Mer- 
chant muſt neceſſarily have che' remainder, whick' 

5 JE GI - 
>: JF. + «2 3-3: 600 , 400 


LLueſt. 


HI. goo — 250 = 150 
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| zeſt. i2, A Merchant delivereth to his FaRor 
3207, and permitteth him to add to it 647. of his 
own money, to be employed in traffick z and by 2» 
greement between them the Factors ſervice is eſt1- 
mated cquiyalent to a certain ſtock; which is ſuch, 
that if the total gain be divided proportionably 
according to thoſe three ſtocks, the FaQor is to 
receive -- of the total gain, inconſideration of the 
ſaid imaginary ſtock ( being the value of his ſer- 
vice ; ) the queſtion is to khow the full part of the 

ain belonging to each, and what ſtock the Fa- 

ors ſervice was valued at > A»ſw, the Merchant 
= of the gain, and the FaRtox =, whoſe ſervice was 
valued at 961. ftock,, - 


JT. 320 | 64 = 384. _ 
Il. +. — ::384. 96, 
320 
III, 64 \ 
9H 3 320. 2. 


Dueft, 13. If a piece of Arras hangings, in the 

: form of a long ſquare, hath for its 

; fo gg length 6= yards E»glifh,and breadth 
4 yards ; how many ſquarcells, or 

Ricks Flemifs are contained in that piece, when the 
jength of = Flemiſh ell is equal to & yard Engliſh ? 
Anſwer, 44% ſquare ells or ſticks Flemiſh. | 


Foraſmuch as by ſuppolition, a Flemiſs ell In 
length, bath ſuch proportion to an Eygi yard in _ 
length, as 3 to 4, and conſequently the ſquare of 
the one to the ſquare of the other, as 9 t016. | 

| Therefore 


im 7 & 9.9 v3Þ wW Woe. 
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Therefore in a dire@ proportion, as9 isto 163 ſo 
1sany given number of ſquare yards Zxgliſs, to a 
number of ſquare ells Flewi/s, which will take up 
equal ſpace with the ſaid ſquare ells Eng/;/5. Alſo 
in adire& proportion, as 16 is tog, ſois any gi- - 
ven number of ſquare ells F/emiſs, to a number of 
Fquare yards Expliſs, which will take up an equal 
ſpace with the ſaid Flem/fþ ells: therefore to reſolve 
the aforeſaid queſtion, firſt find the number of 
ſquare yards Eng» contained in the ſaid piece 
of Arras, by maltioiying the length and breadth 
in yards mutually one by the other, then proceed 
according to the aforeſaid proportios; ſo the 
work will ſtand thus, 


I, 6 * 4 = 25 ſquare yards Englif. 

Iu. s.., y&tt 25. 44+ ſquare ells Flemiſh, 

Otherwiſe, 

6= yards Zngh/+ in length, give@ 2 
by the Rrle of Three in Flemiſh els, 

Alſo 4 yards Engliſh give in F - + breadeh 
wiſh ells ann EF 


— lengths 


| 8=- multiplyed by 5—,gives for the 


Therefore the produd of the ſaid ____ 
444 


ſuperficial content as before ..,.. 

*  Sneft. 14. If a pieceof Tapeſtry in the formof 
along ſquare be in length 15 ells Flemi/o,and in 
breadth 4— ells Flemiſe, how many ſquare yards 


Englifs are contained in that piece, when 4 ells 
Flemiſh in length are equal to 3 yards Engi;fo? Anſmw. 
37-:; ſquare yards Engliſs, 


JI. 16 5: 9 35: 66. 374: 
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Appendix. 


CHAP. Y: -. 


, Concerning the Intereſt of Maney ; wad all 
Conſtruttion of Tables to that purps ſe. 


7. JN reſolving queſtions concerning intereſt 'of 
 Þ -money, four things are to'be well obſerved, 
to wit, firft, the Principal, or money/lent for gain 
or intereſt , ſecondly, the time for which the {aid 
Principal islent 5 thirdly, the gate of proportion 
which the Principal bears to the ſum of the-prin- 
cipal and intereft; and fourthly the intereſt it ſelf : 
So jf 100/. be lent upon condition that 106 /. ſhall 
be repaid at the end of a'year, the ſaid 1007. is 
calle Principal 3 the time for which the ſaid prin- 
cipal 1s lent is one year; the proportion which 
the principal bears to the ſum of the principal and 
intereſt is ſuch as 100 hath to 106; laſtly, the in. 
tereſt it ſelf is 6/. C8 
IL, Intereſt is either Simple or Compound. - 
111. 'Simple Intereſt, is that which ariſeth or ts 
compured from the principal only : 'So if 100/. be 
lent for two years, the (imple intereſt thereof after 
the rate of. 6 pounds for 100 pounds for 1 year will 
be 12 pounds, »iz. 6 pound due-at- the firſt years 


end,and 6-pounds due at the fecond years end. 


1Y, Compound Intereſt is that which arifech 
from the principal, and alſo from the intereſt 
thereof and therefore it is called intereſt upon 1n- 
tereſt : So if 100 pounds be lent and forborn 3 


years, and compound intereſt thereofis to be com- 


puted 


_- 
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puted after the rate of 6 pounds for 100 /. for one 
year; there willariſe belides the ſimple intereſt of 
the principal for 3 years, the intereſt of 6 pounds 
(due atthe firſt years end ) for 2 years, and the in- 


| tereſt of 6 pound ( due at the ſecond years end ) 


, 2 .! I 
NEE OT EL 00 4 ES 
BI ed oo 


_— 


$ 'the intereſt of 2007. lent for balf a year, a quarter 


Z for one year following. 


Y. Rebate or diſcompt of money is, when a ſum 
of money due at any time to come, is ſatisfied by 


7 the payment of ſo much preſent money, which if it 


were put forth at a certain rate of intereſt for the 
ſaid time, would become equal-to the ſum firſt due; 


| Soif 106 pounds be due at the end of two years, 


and is to be ſatisfied by the payment of preſent 


| money upon rebate, after the rate of 6 pounds per 


centum, per annum, femple imereſt, there ought to be 
ſo much ready-money paid, which in two years af- 
ter the ſaid rate-of intereſt would be augmented 
unto 106/. In like manner if the:rebate or diſ- 
compt were to be made after any rate of com- 
pound intereſt, ſo much ready money ought to be 
paid, which at fuch rate of compound intereſt, for 
the time agreed on, would become-equal to the ſum 
firt due. Exmples of the manner of computation 
by rebate may be [ſeen in the tenth and fourteenth 
Rules of this Chapter. 
YI. In the taking of intereſt, or uſe money, for 

the loan or forbearance of money | 
lent, reſpe& muſt be had to the rate The fonndation 
limited by A of Parliament, which  *#P which the 
now reſtraineth all perſons from ta- _— pee 
king more than 67. for the intereſt —s oY 
or uſe of tool. lent for a year, but ygronuded., 
'what part of 6 /. may be taken for 


of 
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ofa year, 2 moneth, or any other part of a year, 
is not expreſt in the AR , In this caſe therefore we 
muſt obſerve cuſtom and daily praQice, ſo we ſhall 
find that 3 /. is uſually taken for half a years in- 
tereſt of 100/., and 3os. for a quarter y a year, 
&c. by which praRice, this following Analogy, 
{ which is the ground or reaſon of the common *# 


rules for computing ſimple intereſt) ſeems to be SB 


aſſumed for a ſafe expoſition of the Statute, viz. 
[That ſuch proportion asthe whole year, (ſuppoſed 
£0 conliſt of 365 dayes ) hath to any propounded 
ſpace of time more or leſs than a year, ſuch pro- 
portion any intereſt, ( not exceeding the rate [1- 
mited by the A& ) for any Principal lent for 2 
year, ought to have to the intereſt of the ſame - 
Principal for the time propounded: This Analogy 
being granted, the manner of computing limple 
intereſt, for any Principal lent and forborn any 
cime propounded, will be ſuch as is expreſt in the 
ewo next Seftions. 

Y 17. The intereſt or = of 100 /.principal mo- . 
ney forborn for a year being known, the intereſt 
of any other principal money for the ſame time, 
may be found out by one ſingle Rule of Three, for 
a5 100 /. principal, is in proportion to the intereſt. 
thereof, ſo is any other principal to its intereſt : 
So if it be demanded what 2701, will gain in a 


year at the rate of 6, for 100/. for one year, the P. 


 Azxſfwer will be found to be 167. 4 9. For, 
L. l. L. h $4 
100, G6 :: 270 ,.16,2 (ori6: 4:0 


A ſecond Example, What is the intereſt of 175.1. | 
a$s, 114, forayear, atthe rate of 6/7, for 1004, | 
FOy BET a ate Oz : for 


q 
” 
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| for a gear? Apſw. 101. 115. i-= 4. as by the fol- 
| lowing operation, ( which is performed after the 
{ praRical-manner delivered in the nineteenth Rule 
37 of the ſecond Chapter of this Appendix ) is evident, 


{. [. l. FS. d. E. ſo d. 


160 Gi 9 3 18 :1t (107/18. 318 
multiply by ...6 
þ >» «406 IO.55 $3 . 6 
20 = 
$ * & IIj|1I3 
- ” 


VIII. If the intereſt of 1001, principal for one 
whole year, or 365 dayes be known, the limple in- 
tereſt of any other principal, for any number of 
dayes more or leſs than 365, may be found out by 


 _ the following Rule, v5z. 


Multiply theſe three numbers according to the 
Rule of continual Multiplication, 
to wit, the given intereſt of 100/. A Rule for 
for a year, the principal, whoſe in- ten MM 
tereſt is required,and the number of = pro-arl a 
dayes preſcribed, reſerving the laſt Jayes, 


produe for a Dividend : Alſo mul- 


' *tiply 365 by 100 and reſerve this produt for a 


Diviſor , Laſtly finiſh Diviſion, ſo ſhall the quo- 
tient be the interelt or gain ſought. 
Note here, that the cwo principals, to wit 100 /, 


Jand the other propounded, are ſuppoſed to be of 
yone and the ſame denomination : Alſa the intereſt 


Z required 
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the given intereſt of 1007, 


For an example of this Rule, let it be required 7 
to find out the intereſt of 400/, for a week, Or? ©! 
dayes, at the rate of 6/. for1oo/. fora year, Orc 
365 dayes , Firſt multiplying theſe three numbers 
6,400, and 7 continually, (viz. multiplying 6 by 7 


400, and the produ@ thence ariſing by 7) the la 

produd will be 16800 for a Dividend, alſo multi- 
plying 365 by 100, the produ@ is 36500 for a Di- 
vifor; daſtly, dividing 16800 by 36500 (after cy= 
phers at pleaſure are added to 16800 ) the quoti- 
ent, (according to the fourth Rule of the 27th 
Chapter of the preceding Book ) will be diſcove- 
red to be this decimal .4602, which is equal to 9 :. 
2 4, 1 farth. (as will appear by the brief way of va- 


x 
1 
Sl 
2 


required will be of the ſame denomination with 7} 


2 CE 
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laing a decimal fraftion in the fourth rule of the 


26th; Chapter.) 
The reaſon of the above mentioned rule for the 
computing of intereſt for dayes, will be manifeſt 


by this following way of ſolving the ſame queſtion 


by two lingle Rules of Three, viz. 


6 x 400 


100 _ 
365 6 x400,, .7 6x400*7 


— 


i 100 1 365 x 190 


1, 100 , 6 :: 400, 


Which fourth proportional in the latter Rule of ; 


6 x 40O x 7 
_— 


Three,to Wit, 
: 305 x IOO 


the truth of the rule before delivered will be ma- } 
nifelt, I : : ; 
Hence one vulgar error 1R computing znterei 

_ -—0 od en —_ — - -_ is 


being well viewed, 
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** is diſcovered, for ſome argue thus, 61. is the in- 
= tereſt of 100/, fora year, therefore 10s. (or —< 
7 of 67.) isthe intereſt for a moneth, and conſe: 
"22 quently 2 s. 64, for a week, or ſeven dayes, and fo 
# the intereſt of 400/7. fer 7 dayes, computed after 
Z; that mainer would be 10 s.' which exceeds the An- 
7 ſver found by the preceding Rule by 92:4, very 
7 near, which fallacy bath its riſe from the taking, 
!- 7 (or rather miſtaking ) of 28 dayes fot —: part of 
_ the niimber of dayes in a year, when indeed the juſt 
Ys — partof 365 dayes contiſts of 30 dayes. 

Moreover, by the help of this decimal fraGion 


_ of a pound, to wit, .000164383, | 

- Which 1s very near the intereſt of <#other Rule 
= one, pound for a day at wrt of RS 
the G per cent. per annum ( as will aPPCar fax gages. 

' by the preceding rule) the intereit of 

the AY pritcipal, (ſuppoſed to be pounds or decimal, 
cf} Parts of apound ) for any nutaber of dayes pro- 
= _ pounded, at the ſaid rate of intereſt, may be found 


out by multiplication only, viz. Firſt multiply; 
the ſaid decimal .000164383 by the principat 
whoſe intereſt is required, then multiply that pro- 
dud by the nuriber of dayes propounded, ſo thall 
this laſt produd be the intereſt required ; ( but in 
theſe multiplications reſpet muit be had to the 
\ cutting off of places in the products, according 
' £0 the ſecond and thitd rules of the 26th, Chapter, 
te 9 of the preceding Book, ) for example, if it be re-| 
wed, . Quired to find the interelt of 1000 /.for 131 dayes,ar 
© tnerate of 6 per cent. per ann.the Anſw.will be tound 
> Ma-} 21.534 +, or 21/, 10s. 84, t for according £0 the 
© rule laſt given, : 
_m_ Z 3 .000164384] 


AE A nn en COCOOOn 


AI 


000164383 * 1000 x 131 = 21.534 T 
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But at another rate of intereſt, a peculiar decimal 
inſtead of the ſaid ,000164383, ( which ſerves on- # 

ly for 6 per cent.per annum) muſt be found out by the 
firſt rule aforegoins, before the latter rule can take 


place, the reaſon of which latter rule doth alſo e- 


vidently ariſe from two lingle rules of three. 


1X. When an Annuity payable yearly is in ar- ? 


rear for any number of years, and it 
The manner of js required to know wh 
PR % will amount unto, ſimple intereſt 
AN 517105 i” bei hs la 
errear with at. E109 computed for each particular 
lowances of yearly payment,from the time it be- 
fimple interef#®. came due, until the end of the term 
of years. the work will be as in this 
following example, 27z, If an Annuity, or year- 
Iy rentof 1341.10 5.6 4, be all forborn till the end 


of 4 years, what will it then amount unto, ſimple 


intereſt being allowed at the rate of 6 per cext, per 
annum for each years rent, from the time on which 
it was due, until the end of the ſaid term of four 
years? Ayſw, $861. 105, 6=<4. 

It is evident by the queſtion, that at the rate of 
intereſt propounded, there muſt be computed the 


intereſt of 1347, 10s. 64. (due at the third years. 


end) for one year, (to wit, the fourth year) alſo 
the intereſt of the like ſum due at the ſecond years 


end, for two years, (to wit, the third and fourth 


years ) likewiſe the intereſt of the ſame ſum due 


at the firſt years end, for three years, (to wit, the 
ſecond, third and fourth years) all which intereſt # 
being added to the ſum of the four years rent, the þ 


total ſum will ſhew what the ſaid Annuity will a- 
| MERTy 


14t the ſame 


ol Dna 


7:89 
ER: 
NIL 
T2 R260 

yo 


INK 
Ton : Years F Lf 
g . 


Oy. 64. at Gper cent. per 
R#nram, for 


come, by rebating or diſcompting at 
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mount unto at the end of the ſaid term of 4 years. 


Explication, 


Ly 

The intereſt of 134. ry; is,» 8:1 
215... 16:2: 10.32 
ZiS... 24:5 4 

The ſum of the 4 years 


rent, (to wit , 4timesS is... 538:2 20 
/134L 105.64.) = nn p——_ 


- All which added toge- | | 
ther give the A»ſwer 0 "© , $86:10 : 6496 
the queſtion, to wit, ® 


X. Whenit is required to find out how much 
ready money will ſatisfie a Debt due 
at the end of any ſpace of time to Of rebate ov 


diſcompe of 
: : money at fim- 
a given rate of (imple intereſt, it may jj, ;uures. 


be effeted by this rule, viz. Firit p 
find our the intereſt of 100 /, at the given rate of 
intereſt, for the time which the ready money 1s to. 
be paid beforehand, then adding the intereſt ſo. 
found to1007. make alwayes the ſum of that ad- 
dition the firſt term in a rule of three; 100/. the 
ſecond term, and the debt propounded to be faZ 
;risfied the third term, laſtly, the fourth propor? 
;tional found out by the ſaid Rule of Three ſhall be 


= the ready money which ought to be paid in ſatisfa-» 
{ion of the debt propounded. 


Example 1. If a debt of 1001, be payable at the 


Jend of ayear to come, how much ready money 


will diſcharge that debt by rebating or diſcompr-, 
ing at the rate of 6 per cent. per annum ? Anſw, 94 tb. 


une] Z 3 6 Fo 
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$5.94. 2f. very near , for by the Rale of Three |; 


106 ; 100 :: 100, 94.3396 t 


That is tO ſay,if 106 /. (which is compos'd of 1007, 
principal and 6}; intereſt) proceeds from 100/. | 
Principal forborn for a'year, from what principal 
torborn for a year doth 1007. (compos'd of prin- 


Cipal and intereſt }proceed from? A»ſw.94.3396 1,+ 
(org4/.65. 9:4. very near) principal monty : 


therefore 941.6 #9 d. in ready money,is of equal 


vaſiie with 100 /. due at the end of a year to come 3 
for if the ſaid 94 1.6 5. 9:4. be pur forth ar intereſt 
for 2 year, at the rate of. 6 per cent. per annum, it 
will gain 5 /. 13 s. 23 d. very near, which together 
with thie ſaid 94. /. 6s. 95d. makes the 100/7. the 
debt firft propounded to be diſcharged by rebate. 

| Example2: If 150 /. 105; be payable at theend 
bf 73 dayes to come, how much preſent money 
will difcharge the ſaid debt, by rebating aſter the 
Fate of 6 per tent.” per anunm ? Avſw, 148 1, 145 
3= 4, + us by the following operation 1s manifeſt, 


dayes 1; dajes UI. 
365 £ 3 3 e344 
: I 1. l 


, ; ro1,2 5 100 :: IJ0,5 L 148 7154 + 


That 1 to ſay, Firit I ſeek by a lingle' Rote of Three, 4 
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the intereſt of 100 7, for 73 dayes, at the rate of ! 


intere{tpropounded, ſaying , if 365 dayes { or a 


frear)gain 6 /. what will 73 dayes gain? Aſs, 1= 1. 
Or 1,2, Then adding the ſaid 1.2 to 100, I'fay, 


by} 


| 


| 


+” by a ſecond Rule of Three, if 101.21, principal and 
” 2 7intereſt, payable at the end of 73 dayes'to come, 


4; be equivalent to 1097, ready money, what ready 
money is 2507. 10s. ( or 150.5 ) payable ar the 


7 
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ol Fend of 73 dayes to come equivalent unto? ſo by 


['# 


multiplying and dividing according to the rules 
; Zof Decimal multiplication and Diyilioh , ( ex- 
' Tplained in Chapter 26, and 27. of the preceding 
7 Book) the quotient or anſwer of the queſtion wilt 
' be found 148.7154 t, that is, 148 L. 145. 3=4.t 


( for the decimal .7 154 being valued according to 


the brief way at the end of the fourth rule of the 


26th. Chapter, will by inſpeRtion only be diſco- 
yered to be 14 5, 3-4. which rule I ſhall here once 
for all, adviſe the Learner to þe well acquainted 
with. 

Fhe proof. 


Seek (by the Rule of Three ) what the ready mo- 
ney found as aforeſaid will gain, in ſo much time 
as It 15 paid before hand)at the rate of interelt pro- 


pounded, then-having added this,gain to the ſaid 
' ready money, if the ſum be equal ro the debt firft 


propounded to be ſatisfied by rebate, the ready 
money was rightly found out. $0 the laſt example 
will be thus proved, 


ES l. l. 
IOO, 1.2 : : 148.7154 . ( 1.7845 


4 Which fourth proportional 1,7845 being added 
to 148.7154,the ſum will be 150.4999 + which doth 
not want. afarthins of 1504, 105. the debt fir!: 
propounded, 


Z 4 X 1, Whe: 


_ In the example above propounded, 425 
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X 7. When it is required to find the preſent 

worth of an Annuity, by rebating 
of rhe preſent or diſcompting at a given rate of 
_ y 77 limple intereſt, the operation will 
compting at e as In the following example,viz4 
ſimple iwrere#, How much preſent money is equiva* 
lent toan Annuity or rent of 100 /. 

per annum to continue five years, rebate being 
made at the rate of 6 7. for 100/. for one year, at 
iimple intereſt» Aw. 425 /. 18 5: 944. very 
near, | 7d | 

It is manifeſt that there muſt be computed the 
Preſent worth of 160 7, due at the firſt years end ; 
alſo the preſent worth of 100 /, due at the ſecond 
years end, and in like manner for the third, fourth 
and fifth years;all which particular preſent worths 
being added together, . the aggregate or ſum will 
be the total preſent worth of the Annuity, to wit, 
8286150 
on | 8821267 © 
that is, 425 /. 18s. 9 £4. very near, | 

The operation by decimals ( which will come 
near enqugh to the truth) will be as followeth,viz, 

l, Ns l. 

Y. | 106 . 109: : 100 ,94, 33962 t 
2. | 112, . 100: : 100, 89,a8571 t 
: M | 118, 100 : : 100 , 84,74576 Tt 


4. 3 124 . 100 :: 100 , 80,64516 t 
GJ» | 139 . 100 ::100 ,76,92307 T 


—_—— 


Anſw. 425,93933 } 


Here 
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Here by the way, from the manner of reſolving 
| the laſt mentioned queſtion, that Rz/e commonly 
| called Equation of payments, which is inſiſted on by 
divers Arithmetical Writers, will be found errone- 
ous, which I thus prove. | 
I, Since that rule aims at the reducing of ſeveral 
dayes of payment, upon which particular ſums of 
money are due, unto a mean time upon which the 
aggregate or total of thoſe particular ſums ought 
to be paid, without dammage to the Debiter or Cre-. 
aditor, there muſt be neceſſarily ſome rate of inte-' 
reſt implied , for otherwiſe why may not any day 
: at pleaſure be aſſigned for one intire payment.. 
: © 2. If ſome rate of intereſt be implied,then equity 
7 requires that the preſent worth of the total ſum 
7 payable at one intire payment, rebate or diſcompt 
2 betng made according to that rate of intereſt, may 
| be equal to the ſum of the preſent worths of the 
; particular ſums of money, rebate being made at 
: the ſame rare of intereſt. 
7 3. In regard the ſaid Rule doth mention no par. 
} ticular rate of Intereſt, it ought to be true at any 
: rate Of intereit whatſoever, | 
' 4.Let us therefore examine the ſaid Rule accord. 
.2 ing to the rate of 6 per centum,per annum, {1mple in- 
7 tereſt, - by taking the laſt mentioned queſtion for 
? an example, which ( according to the accuſtomed 
2 manner)will be thus ſtated, viz,1f 500 /.ought to be 
2 paid by five equal yearly payments, to wit, 100 /.at 
Jeach years end, what time ought to be given for the 
2 payment of the ſaid $007, at one entire payment, , 
23 without loſs either to the Debitor or Creditor. 
5. By proceeding according to the ſaid rule of 
Equation Of payments (which ſaith, If the ſum of the 
| CELL REL 
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particular ſum of money by its reſpeRive time, be 
divided by the ſum or aggregate of the ſaid parti- 
cular ſums of money,the quotient will be the mean 
time to be aſfigned tor one intire payment ) there 
will be found three years, which time (according 
to the ſaid rulc)ought to be giyen for the payment 
of the whole 500 /. | 


6. Now if 500/1.due at the end of three years to " 


come be worth as much in prefent money, as is the 
_ worth of an Amity of 1007. to continue 


ve years,then the ſaid Rz/e of Equation is true 5 O- | 
therwiſe falſe ; but the preſent worth of 500 4. due | 


at the end of three yearsto come, rebate being 


made at the rate of 6 per cenrum;per annum, ſimple 1n- | 
tere#+ will be found (by the tenth rule of this Chap- : 


ter)to be 423 /.14.5.6 4.3 f.very neer ; alſo the pre- 


Appendix. 
produds, ariling from the multiplication of each 


EP 


PLS <feaf ES 8 


fent worth of the ſaid Aumity, rebate being made ! 
as before, is found (as appeareth by che refolution 3 


ogyhe laſt mentioned queſtion) to be 425 1.1B 5. 9= } 
very near; wherefore it is evident that the Cye- 
aitor toſeth 2 1.4.5. 24.4. very near,by receiving the | 
whole 509 /: at three years end - moreover at 6 per | 
Centrum, per annum, compound tntereſt, he would lofe * 
1185.6 4,very near, as will be manifeſt by the Ta- ' 


bles of compound intereft hereafter expreſſed - ſo that ? 
the loſs will be either more or leſs according as ! 
the rate of intereſt doth differ : and therefore I Þ 
conctude'the ſaid Rule, (as alſo all other rules or 3 
reſolutions of queſtions which have dependance Þ 


thereon) to be erroneous. 


Although queſtions of this nature ſeldom come | 


into praetce, yethe thatwill take the/pains, may 
find out fuch a meantime as is required by the ſaid 
TY Rule 
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WU Kul of Equation Of payments, atany rate of ſimple 
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E inrereſt by this following role, wie, 


Firſt, by the preceding tenth Rule of this Chap- 
ter find our the preſent worth of every particular 


| ſum in the queſtion payable ar a time ro come, by 
| redaring at the rate of intereſt agreed on , then 
| find ih what time, the ſum of thofe preſent worths 


will be augmented unto the rotal of all the patti- 
cular ſums payable at times to come, according to 
the firſt agreement, ſo ſhall the rime found out be 
the mean time for the paymentof the wholedebe ; 
thus the mean or equated time in the {aſt example 
will be found to be 2.8979, &c. years, ({notthree 
years,as the ſaid Rate of Equation Of payments would 
have it) for by rebating at 6percent. per mms, 
{imple intereſt,500 /. payable at the end df 2:8579, 


&c. yeats to come, (that is 2 years and 328 dayes 


very near ) is worth in ready money 425 6, 18 g. 
9 4. very near, and the ſame ready money is ajſo 
the preſent yalue of 100 4, Annuity for 5 years, at 
the ſame rate of interelt,as before bath been'mani- 
ſeſted,But to return to the path fromwhichT haye 
made a digrejtion. | ED 
From the preceding tenth rut of this Chapter 
the following Tables-l. and II, are deduced, whoſe 
conſtruction and uſe are afterwards declared, 


Tears 


Table ]. 
Which ſheweth in 
decimal parts of a 
pound, the preſent 
worth of one 
pound due at the 
end of any num- 


Iztereſt. 


| 
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Table II. 

Whichſheweth in 
pounds and deci- 
mal parts of a 
pound , the pre- 


| ſent worth of one | 
pound Annuity , 


NJ | er of years to | RY | ro continue any 

> |come , not ex- | & | number of years 

> |Cceeding 7 years, | * | not exceeding 7, 
|at the rate of 6. at the rate of 6 
per cCenturm 9 per per centum, per Ay - 
annum, (imple 1n- »m, imple inte- 
tereh, reſt, 

I I _ wb p——_ 

I 1.943396 r | . 943396 

2 | .892857 2 |1 , 836253 

3 |.847457 3 |2 . 683710 

4 | .8064F51 4 | 3 « 490162 

5 | 769230 5 |4.. 259393 

'# 235294 6 |4 . 994687 

7 | .704225 7_|5 - 698913 __ 


The numbers in the firſt Table which are placed 3 
right againſt the numbers of years1,2,3,4,5,6,and 
7,are decimal frations,one pound of Engliſh mo- | 
ney being the Integer, and are thus found (accor- '! 
ding to the preceding tenth Rule of this Chapter: ) | , 


VIR. 


The Conſeruition of Table I. 


$066 . 100 22 2 
SST 23 
118 , 100 ::, 


II2. 


I 


* 
I, 


943396 t 
892857 t 
3847457 Þ 


whereby 
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Pu whereby it appears, that 1 /.due at the end ofa year 
7 to come, is worth in ready money .943396 t thar 


F 


, is, 185, 104. 1f. and ſomewhat more. Alſo 1/. due 


$2] 
WH 


2 at the end of ewo years to come, is worth in ready 


= money .892857 i, or 17 5,104. rebate being made 
= at the rate of 6 per centam,per annum, limple intereſt , 
& the like is to be underſtood of the reſt of the num- 
& bers in Table I. which may be continued to more 
2 years, and other Tables alſo of rebate may be fra- 
” med upon the ſame ground, for moneths, or dayes, 
” by the ingenious Artiſt. 
| The uſe of Table 1. 
' ThepraQtcal uſe of the ſaid fielt Table will be 
- manifeſt by ſolving this following queſtion ;. viz, 
: How much ready money will diſcharge 345 /. 15 s.. 
# 64.due at the end of five years to come,by rebating 
1 ſimple intereſt at the rate of 6 per centum,per annum, 
: Anſwer, 265 1, 195. 7-4. which is thus found out , 
! viz,In the preceding Table I.right againſt 5 years, 
: I find the decimal .76923,which ſhews that 1 /.dne 
| ears to come is worth in read 


..& 
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7 (the ſame being reduced according to the fifth rule 
7 of the 23 chapter of the preceding book) I ſay, by 
7 the Rale of Three. 

* 1. ,76923 :: 345-775 . (265.9805 t 

Z That isrto ſay if1/. give .,76923 /. what will 345 
1.775 4.give? Anſw.265.9805 /.for multiplying 345 
3.775 by .76923, according to the ſecond Rule of 
the 26 Chapter of the preceding Book, the produt 
will be 265.9805, that 15, 265 4, 19 5. 7= 4, 


The 


254  Inereſt 


| The Conftruttion of T able Il. | 
The numbers in the ſecond Table are found aut by 


the addition of tfioſe in the firit, viz the firſt nyw- | 
ber in the latter Table is the ſame with the firſt | 


number in the former, the ſecond in the latter is 
the ſum of the firſt and ſecond in the former 5; the 
third in the latter is the ſym of che brit. ſecond and 


third id the former, and in that manner the reſt are 


found 5 { the reaſon of which compolition is m3ni- % 
feſt from the example of the eleventh rule aforego- 7 
ing ;) otherwiſe, the numbers in Table 11. may be ® 
found thore eaſily thns, viz. the firſt number in the 7} 
ſaid Table IT. ifthe lame with the firſt number in 
Table 1. the ſecond number in the latter Table is » 
compos*d of the fecond nuniber in the former and * 
the firſt in the lacter, the third number in the latter 2 
Table is compos'd of the thitd number In the for- 7 
mer arid the fecond in the latter, rhe fourth in the 
latter is compos'd of the fourth in the former and } 
the third in the latter ; the like is to be underſtood | 

df the reſt of rhe numbers in Tab/e II, which mighe | 

be continued to more years, arid fitted co other | 
fates of iritereſt, but I (hall ſpare that labour;in rg» | 
gard a more equal way of finding out the prefent | 
worth of an Annuity, agreeable to the accuſtomed | 
and practical rates of buying and ſelling Annuities Þ! 
or Rents, for terms &f years, is grounded upon a | 
compurcation of intereſt upon intereſt, as wil] here= * 
after be made manifelt,for at liwple intereſt an An- ? 


nuity will be overvalued, 
The ſe of Table I]. 
The uſe of 7 ele 1I. will appear by this follows 


ing 
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Bng example; viz, What is:the preſent worth of 
an Annuity of 1001, per avymn payable yearly du- 
gring the term of five years, difcompt or rebate be- 
: 22g made at the rate of 6 per centwm,per annum, lim- 
8% plc intereſt > Anſwer, 425 1, 18s. 9-4. very near, 
hich is thus found out, vis.In the preceding Table 
II. right againſt five years, 1 find this number 

$.259393,which ſhewes that an Annulty of 11, pay- 
able yearly during five years, is worth in ready 
x money 4.259393 /. (that is 41. 5 5.24. and ſome- - 
7 what more) therefore, I ſay, by the Rule of Three ; 

* 3; FA L 


A, TI +» 4-259393 :: 100.(425,9393 
That 15 tO ſay, if 1/.give 4.259393 /. what will 100 
id 7 7. give ? Anſwer, 425 1.18 5.9 d. very near,for by 
er multiplying 4:259393 by 100, the produc (accor- 
r- © ding to the ſecond rule of the 26 Chapter of the 
; preceding Book) is 425.9393, that is, 4251.18 #- 
# 9-4. very near. Which operation being compared 
Z with the manger of ſolving the ſame queſtion be- 
7 fore mentioned in the eleventh Rule of this Chap- 
2 ter,the great, benefit of Fables of this kind in point 
27 of expedition will be apparent. 
*® X11.When it is required to know, | 
) unro what ſum of money any pro- Of the farbea- 
pounded principal forborn any num- preg wes. 
ber of years will at the end of ſuch ;,,,.z. - 
term be augmented unto, intereſt up- 
en intereſt being computed ar a given rate, there 
muſt be found a rank of continual proportionals, 
more in number by one then is the number of years 
in the queſtion of which proportionals the firſt 
is the principal affigned, the fecond mult increaſe 
or 


Tr Muu 
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or proceed from the firſt, the third from the ſe-'% 
cond, &c. in ſuch manner or rate, as 106 proceeds _ 


\ Jy by 


from 1co (or as 108 from 100, ifthe rate of inte-##, 
reſt be 8 per centum) then will the laſt proportional 
be the Anſwer of the queſtion : Soif 300 pounds 
principal money be pur forth at intereſt upon in. 
tereſt,at the rate of 6 /, for 100 /. for one year, and 

all forborn until the end of 4 years, there willf 
 thenbedue 378.743088, or 378 /. I4$.410- d. very 
near, as by the four following Rules of Three is ma- 
nifeſt, 


© 300 . 318 ; 
100 . 106 ::<328 - 337.08 2 
337.08 « 357.3048 £ 
357.3048 . 378.743088 & 


For the ſaid 300 1. will at the firſt years end be: F, 
augmented unto 318 /. which 318 /. being put forth Ic 
as a principal for 1 year, (will at the ſecond years 
end jbe augmented unto 337.08,ag3in this 337.08 = 
being put forth as a prixcipal for 1 year, will/at the po 
third years end) be augmented unto 357.3048, in 
like manner 357.3c45 being put forth as a prizcipal | 
for 1 year, will (at the fourth years end) be aug- 
mented unto 378.743088 which is the number re- '* 
quired by the queltion, And if the work be well ex- '# 
amincd,it will appear,/2s was beiore declared)that ; 
the prizcipa/ firit aligned, co wit 300/1.and the num- | 4+, 
bers reſulting ſuccellively at the ends of the ſeve- |, 
ral years are continual proportionals, viz. theſe five | 
numbers are ſo qualified, that ifthe ſecond be mul- 


300 | 318 | 337.08 | 357.3048 | 378.743088 
tiplied 
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-" "3 iplied by it ſelf, the product will be equal to che 
yy Zprodudt of the firſt and third 5 alſo if the third be 
_ ultiplied by it ſelf, the product will be equal ro 
q ZMhe produ of the ſecond and fourth3In like man- 
_ Der, if there were more continnal propertionals in 4 
EFank, if any one proportional which 1s placed be- 
I wcen cwo next on cach ſide of ſuch one, be mulri- 
Pl icd by ic ſelf, the product will be equal ro the 
*ZÞrodud of thoſe two extreams (which 13 a proper- 
Ty peculiar to continual proportional. ) 
Note here by the way, that if any Two wumbere 
two numbers be propounded, ſuppole being given 10 
300 and 318, and it be required to f'* "_y 
nd to them a third,a-fourth, a fifth, 42%"! ©1170 
&c.1in continual proportion, multi» gal properti- 
ply the ſecond proportional 318 by on, 
be' It ſelf, and divide the produt 
th 701124 by the firſt proportional 300, ſo ſhall the 
ars quotient 337.08 be a third in continual proporti- 
on, Inlike manner if you multiply the third pro- 
the portional 337.08 by it ſelf, and divide the produ&t 
IN '313622.9264. by the ſecond proportional 318 the 
pal quotient 357.3048 ſhall be a fourth in continual 
Ug- proportion, and after the ſame manner a fifth, a 
re- "Yixth, or as many as you pieaſe may be found our. 
* From what hath been ſaid by way of explicati- 
hat 6n of the preceding twelfth Rule, the following 
Table ITT. is deduced, the conſtruction and uie 
hereof is afterwards declared. | 
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The Gonftruttion of the preceding Table IT. 


The numbers 1,2,3,4, &c. to 30, in the firſt co- 
lumn on the left hand (ignifie years 5 the numbers 
4,5,6,7,8,9,10,11,and 12,placed at the head of the 
re(t of the columns lignihie rates of intereſt, for 100 
L.lent for a year,and the numbers placed in the ſe- 
veral columns underneath thoſe rates of intereſt, 
are found out by the Rule of Three in decimals, in 


manner following ; viz. 


I. + $00 ths {2-2 +» (1.04 
II. 10O , 104. :: 1,04 ,. (1.0816 
II. 1 100 . 104 ;: 1.0816,. (1.12486 


-_ 
hd 


That is to ſay, Firſt, if 100 /: put forth at intereſt 
for a year be augmented to 104 /. at the years end, 
what will 1 2, be then augmented unto at the ſame 
rate? Anſw,1.0401.(that is 1105.9 4.2 f.and ſome- 
what more) which 1.04 ( or 1.04060, the cyphers 
after the 4 being of no value in decimals )is the firſt 


number in the ſecond column belonging to 4. per, 


centum,and is placed right againſt 1 year 1n the firſt 
column. | 
Secondly, ſay if 100 1, lent for a year be aug- 
mented to 104 /. at the years end, what will 1.04 /. 
be then augmented unto at the ſame rate? A»ſ/w, 
1.08161. (thatis1/,15.74.2f,t) which 1.0816 
is the ſecond number in the ſaid column of 4 per 
cent, and is placed right againſt 2 years in the firſt 
column, As @ 


Thirdly, 


_ EL A. 
WYny ee TI Fa 


| Chap.V. 


Intereſs. * 361 
Thirdly , as 100 is to 104 3 ſo is 2.0816 to 
1.124864. (or 11.25.54, 2f.t) which 1,1248615 
the third number in the column of 4 per centum,an 

is placed right againſt 3 years in the firſt column. 
Hence it appears, that 1 /.at 4 per centam,per annum, 


compound intereſt, will at-the end of 3 years be 


augmented unto 1.124864. /. (that is, 1/.2 5.5 4.2 f. 
and ſomewhat more.) | | 

After the ſame manner the reſt of the numbers 
in the ſecond column, as alſo in the other columns 
are found out (mutatis mutandis.) 


The uſe of the preceding third Table. 


Lueſt. 1. What will i361. iy s. 6 4. be augmented 
unto, being forborn 20 years, intereſt upon 1nte- 
reſt being computed art the rate of 6 per cennm, per 
annum ? Anſw. 4381, 13 5,14. very near, which is 
thus found our. | 

Firſt, looking into the fourth column of the ſaid 
third Table,to wit, that column which hath the fi- 
Sure 6 placed at the head of it 3 I find right againſt 
20 years the number 3.20713, which ſhews that 1/, 
being continued 20 years at 6 per centum,per annum, 
compound intereſt, and all forborn until the end of 
the ſaid term will be augmented unto 3.20713 /. 
(that is 3 1.4 5.14.2f.and ſomewhat more)therefore 
after the 15 5.6 d. in the queſtion is reduced to the 
deeimal ,775 (by the ſixteenth rule of the 23 
Chapter of the preceding book ) I multiply the 
ſaid tabular number 3.20713 by 136.775 (the ſum 
propounded in the queſtion ) according to the ſe- 
cond rule of the.26th Chapter, ſo the Product is 

Aag | found 


- 0 S306! Ret Ars 
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found to be 438.665 ,&c. that i5,438/. 13 5,1 4. for 
the Anſwer of the queſtion. View,the operation 
bere following. Nd F: 


T1, 3.20713 ti: 136.775 . (438.665 F 


136-775 
1603565 
2244991 Mm 
224499L -\F7 
1924278 T 
- 0962139 
320713 | 'S'l 
7 38 V7 TY EU 91 
438 | 65520575  w 


2aefs. 2.1f320 1. be forborn 11 years, at intereſt |; fo 
upon intereſt at 5 per cextum, per annum, what will {2 th 
be due at the end of thoſe eleven years for princi- 7 Of 
pal and intereſt ? Ayſwer, 5471.6 5,14. t, Forin $10 
the third column of the third Table, under the fi- # P3 
Sure five at the head of the column and right a- F un 
gainſt 11 years you will find this number. 1.71033 wt 
which ſhews that 1 /at the end of 11 years will at 5 !# <0 
per centum, per annum, compound intereſt, be aug- # £4 
mented to 1.71033 ( thatis x1. 145.2 4d.1f. and FF ©9 
ſomewhat more,)) wherefore by multiplying the F 13! 
ſaid 1.71033 by 320 the number. of pounds pro- F - 
pounded in the queſtion) the produ& will be 547 jF ©! 
:305, &c. that is 547 7. 65.1 4, t for the Anſwer of 
ce queſtion, See the following operation, 


S$ 
Er Fe, os 


, Intereſt. k- 63 


Ghap,V. 


I- 5 © 171033 ::' 320.» (547-305 F 
320 


3420660 
513099 


$47 | 30560 


After the ſame manner the numbers belonging 
to any of the other rates of' intereſt mentioned 1n 
the third Table are to be uſed. 4 

X111, When an Annuity payable The manner of 
yearly is in arrear for any number *-ming: ', #p 
of years, and it is required to know 729, 7: 

y 7 | Laos arrear with al- 
what the ſame will amount unto, Jowances of in- 


; compound intereſt being computed vere pon .ius 
= for each particular Annuity from ##. 
= the time it became due, until the end 


of the term of years,the work will be as in the fol- 


; lowing example ; viz Suppoſe an Annuity of zoo 7. 
& payable at yearly payments be forborn , and all 
Z unpaid until the end of four years, the queſtion is, 
Z what will then be due, compound intereſt being 
Z compured at the rate of 6 per centaum, per anunm, for 
= each yearly payment from the time it becomes due 
2x to the end of the ſaid rerm of four years ?' Auſy. 
E 13121,7 5.84, very near. | | 

| Ir is evident by the queſtion, that there muſt be: 


computed what 300/. due at the third years end 
will be augmented unto in one year (to wib the 
fourth year )at 6 per centam. Alſo what 300 /.due at 
the ſecond years end will be augmented unto.in 
two years;(to wit the third and fourth years)like- 

Aa 4 wile 


» 


RT I 


"= —_—  -- fs 2 Wh. 
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wiſe what 300 /, due at the firſt years end, will be 
augmented unto, in the three following years, (to 
wir the ſecond, third, and fourth AL 'all which 
ſums being added to 300 /, (the payment due art the 
end of the fourth year, which is incapable of an 
improvement) the aggregate or ſum will be the | 
total money in Arrear at the end of the fourth 
year, tO wit, 1312-21. as may appear by the fol. 
lowing operation, viz, Ty ; 

| GE 4s L 
The laſt payment of the Annuity" 
Que at the cnd of the fourth year © 300. 
Is HEY | 


Again, the 3oo/7. due at the third 
years end, will'in one year after 


the rate of 6 per centum, be augmen. 19, 
ted unto EO 08-0 Sg: b, ; F 
Alſo 3oo /. due at the ſecond} 
years end, will in two years at the 
e of 6 per centum, per annum, com- 
rate of 6 per centum, per annum, com- \ 337,08 


pound intereſt, be augmented unto 
( as appears by the firſt example of | 
the twelfth Rule aforegoing,) EF 
- Inlike manner, - 300/. due at the ;Þ 
firſt years end, will ini three years 357.3048 
be augmented unto ,.... '- JW 

The ſum due - at four INE axes: I 
ARC 7; 


The invention of the numbers before mentioned 
being well examined, it will appear that if an An- 
nuity or Rent payable at yearly payments be im- 


p ICs Lk = | I. ;£ 
Pi 6 3 4-ch . 2 Os Fx + ER - fon 
1 1 co 3 OE CL NT 2. 22; 
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= proved tothe utmoſt at intereſt upon intereſt, and 
{5 all forborn or, reſpited unco the end of certain 
8 years, the total then due will bethe ſum of a rank 

| of continual proportionals as many in number as 
| there are yearly payments, the firſt of which pro... 
, WE portionals is the firſt (or any ane) years rent, and; 
the ſecond proportional proceeds from the firſt in 
| i the ſame rate as 106 proceeds from 100, if the rate 
of intereſt be 6 per centam, ( or as 108 proceeds 
from 00, if the rate of intereſt be 8 per cent, 
&c.) and ſo likewiſe the third from the ſecond, 
the fourth from the third, &c. (after the manner 
of the operation in the firſt example of the twelfth 
Rule of this Chapter.) h | 


Otherwiſe, | 


Find a principal which may have ſuch propor® 
2 tion to. 300 as 100 hath to 6, and ſay by the Rule of 

Tires hk ne 2005 1 | | 
- 6 . 109 : : ZOO , 5©0O 


* That is to ſay, as 6/7. intereſt hath 1007, for a 
= principal , ſo 300/. intereſt hath 5000 /. for a 
Z principal;then ſeek what 5000 /.will be augmented. 
= unto, being forborn four years at 6 per centum, per 
>} anmum,compound intereſt, (after the manner of the 
'# firſt example of the twelfth rule aforegoing) ſo 
= will you find 6312.3848, from which ſubtracting 
* the ſaid principal-5000 /. the remainder(as before) ' 
15 1312.3848 /, being the ſum which 3007. Annu- - 
ity will be augmented unto at the end of four , 
years, according to the ſaid rate of intereſt, the 
Annuity being payable at yearly payments, 


pum þ} _1_- bes 
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The reaſon of the latter Rule. 


Tf a principal be put forth at intereſt upon ig- 
tereſt payable by yearly payments, and all be for- 
born until the end of certain years, the total then 
due is equal to the aggregate or ſum of theſe three 
numbers, to wit, the ſaid principal firſt put forth , 
the ſum of the annual ſimple intereſts of that prin. 
cipal; and the utmoſt improvement of thoſe ſim- 
ple intereſts by computing intereſt; upon intereſt; 
wherefore if from the ſaid aggregate the firſt prin- 
cipal be ſubtracted, the remainder muſt neceffari 
conſiſt of the ſum of the annual (imple intereſts, 
(which are in. the nature of an Annuity) and the 
utmoſt improvement of thoſe ſimple intereſts (or 
Annuity) by computing intereſt upon intereſt, 


The Conſtruction of the following 
Table 1V. 


Upon the aforeſaid grounds, the following Ta- 
Ble 1. is calculated, to ſhew what one pound An- 
nuity , payable at yearly payments, and forborn 
any number of years under 31, will amount anto 
by computing intereſt upon intereſt at any of the 
rates expreſt at the head of the ſaid Table. 

But the ſame T able may be more ealily compoſed 
by the addition of the numbers in the preceding 
Table III. in this manner, v:z, the firſt number in 
each of thoſe columns in the following Table IV, 
at the head whereof are placed the numbers 4, 5, 
6,7, 8, 9, 10; 11, and 12, ſignifying rates of 

” rere 


wo 
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tereſt per centum, is 10r unity, the ſecond number 
in each of theſe columns 'in the latter Ta- 
ble is compos'd of 10r unity, and the firſt number 
in the reſpe&ive columns of the ſaid preceding 
: Table III. wo 

- Alſo the third number in each of the ſaid co- 

. lumns of this /atter T able is compos?'d of x, and the 

: ſum of the firſt and ſecond numbers of the reſpe- 

: tive columns of the former Table, and in that or- 
der the reſt are found out 5, or more ealily thus,the 
third number in the /atrer Table is compos'd of the 

= ſecond number in the /atter, and of the ſecond in 
Z ,the former the fourth number 1a the /atter is com» 
= pos'd of the third in.the /atter, and of the third'in 
Z the former, &c, Burt you are to obſerve that ac- 
7 cording toeither of theſe wayes of compoling the 
Z 'fourth Table by Addition, the numbers in the pre- 


x .ceding TableIII. ought to be continued to more 
Z places then are there expreſt *to prevent error 
which may happen by adding of defeRive decimal 


fractions. 


= 


mug ——_—_—___ 


TASL EE 17 
Which ſheweth what one pownd Annuity, payable by yearly payments, and forborn any number of, 


—— 


years.under 31, will amount unto, at the end of the term, compound intereſt being computed at 
11, 4,412, per centum, per annum, 


' any of theſe rates, towit. 4,5,6,7.8 9.10. 


"R "8. 56 Fn] C410 TH | 1 We 
1.00000| 1,00000| 1,00000| 1.00000; 1400000|.1.,00000| 1.00000] 1.00000| 1.00000 
2.04000] 2.05000\ 2.06000 2,07000 2:08000| 2,09000|. 2.10000] 2.11000| 2.12000 
3.12160] 3,15250| 3.18360] 3.21490 3-24640! 3.27810] 3.31000] 3,34210| 3.37440 
4. 24646| 4.31012] 4.37461 4.43994; 4.50611] 4457312} 4.64100] 4.70973] 4.77932 

© | $-41632] 5.52563] 5.63709 5.75073 5.86660| 5.08471| 6.10510] 6.22780| 6.35284 
;\. 6.63297] 6.8019! Wt Þ 7.15329 7-33592| 7.52333] 7-71501] 7,91285| 8.11518 
7.89829] 8.14200| 8.39383. $.65402 8.92280] 9,20043{ 9.48717] 9.78327|10.08901 

9 21422|.9. 64910 9.89746,10.25980 10:63662/1 1.02847|11,43588|11.85943 12.29969 

10 58279|11.02656|(1.49131 1 1.97798|12.487 55113.02103[13.57947|14.16397{14.77565 
0/12,00610 12.57789|13.18079 13, $1644/14:48656|15.19292[15.93742|16 7220017 .54873 
"(ti 13:48635 14.20678114.97164 15.78359|16.64548|17.56029118.53116}19.56142 20.65458 
+ 112/115.02580 15.91712116.86994'17.88845 18.97712[20.14071]21.38428|22,9131V[24.13313 
£1r3{16,62683 17.71298 18.88213 20.14064/21:49529/22.95338(24-52271126,21163|28.0291c 
114118,29191 19.59863/21.01506 22.55048|24.21492/26.01918|27 9749830,09491 32+3926c 
; 15120.02358 21.5785623-27596|25.12902/27.152 11129. 36091|31.77248 on 
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270 | | Intereſt. | 
The uſe of the preceding Table IV, 


The uſe of the ſaid fourth Table will be manifeſt 
by the manner of ſolving this Queſtion, viz. If an 
Annuity of 20/7. payable by yearly payments for 


15 years, be all forborn or unpaid until the end of | 


the ſaid term, what will it then amount unto, upori 
a computation of intereſt upon intereſt, at the rate 
of 6 per cent. per annum $ Auſw. 465 l. 1054.4 4.2 f. 
very near, as by the following operation is evi- 
dent, For in the column belonging to 6 per cen- 
tram, (to wit, thatcolumn which hath the figure 6 
placed at the head of it) right againſt 15 years, you 
will find 23.27596, which ſhews that an Annuity 
of 1 /.payable at yearly payments for 15 years, will 
at the end of the ſaid term (compound intereſt be- 
ing computed at 6 per cent.per annum) amount unto 
23.275961.(or 231.5 5.6 d.+) Therefore multiply- 
ins the ſaid tabular number 23.27596 by 20, (20 
becauſe the Annuity propounded is 20 /.) the pro- 
duct will be 465.519 t, that is 465 /. 105. 4 4; 2 f. 

which is the Antwer of che queſtion; view the tol- 
lowing operation, 

1 . 23.27596 1: 20 - (465.519 t 
20 


465 | 51920 


In the ſame manner the numbers in the other 


columns are to be uſed. 


X17. When a ſum of money is due we, 


of rebate at atatime to come, and it is required 
compound i= to know what it is worth in ready mo- 

" 4 Dey, rebate being made at a given rate 
of 
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37 Chap.V. Intereſt. | 
X of compound intereſt, the work will not be much 
= TUifferent fromthe twelfth Rule of this Chapter, 
E viz, there muſt be found a ſeries or rank of conti- 
; nyal proportionals more in number by one, than is 
the number of years.in the queſtion; of which pro- 
; portionals, the firſt is the money propounded to 
be rebated, the ſecond muſt decreaſe or lefſen from 
the firſt, the third from the ſecond, &c, in ſuch 
manner or rate as-100 decreaſeth from 106 (or as 
2 100 from 108 if the rate of intereſt be 8 per centum) 

”” then will the laſt proportional be the anſwer of 
6 | thequeſtion: So if 378 2227. be due at the end 
u 7} of four years wholly to come, it will be found to 
y _* beworth in ready money 300 /. rebate being made 
11 7 at compound intereſt at 6 per cexr4m, as by the four 
e- following Rules of Three is manifeſt, which may be 


0 7 proved by the preceding twelfth rule, where it 
/- A will appear that 3007. being forborn four years, 
0 _* will at the ſaid rate of compound interelt be aug- 
_ | mented unto 378,743088 1, | : 
f. | ] / 


378.743088 . 357.3048 
357.3048 \« 337.08 
337.08 + 318 

318, - 3O0©O 


"7 Uponthis ground,the following Table V. is cal- 
7 culated to ſhew what one pound due at the end of 
ay * any number of years to come, 1s worth in preſent 

- 2. Mmoney,rebate being made art the rates of compound 
7 intereſt, mentioned in the ſaid Table, by-the help 


106 33 


-4 I whereof and of 24ultiplication, queſtions of rebate 
Oh for any ſum propounded may be performed with- 
te out conliderable error, poo 
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474 -  luteref. 
' : The Conſlrudtion of the preceding Table V. 


* \ "The numbers1,2;3, 4, &c. to 30, in the firſt co- 
lima on theleft hand, ſfignifie. years ; the numbers 
\'5,6,7, 8,9, 10, 11, and 12, placed at the head of 
the reſt of the eolumns ſignifie rates of intereft for 
109 {, lent for a year, and the numbers placed in 
the.ſeveral columns underneath thoſe rates;of inte- 
reſt are ſound ont by the Ryle of Three in decimals, 
in.manner following, VIR, | 
\. : IO4.100:: I $'. (,96153$4615,8&ci 


WI. ! 104.100 :: 29245562,8c. .(,888996 t 


That is to ſay, Firſt, if 104 decreaſe to 100, or if 
104 {;payable atithe end of a'year to come be worth 
1004. ready-money; what ready oney is 1, due at 
the end of a year to come worth .? Anſwer, 
(49613384615 t(or 195. 2 4..3f, very near) So that 
« 4961538 is the firſt decimal '1n the "ſecond column 
elonging to qper cehtum,'in Table V. and is placed 
right againſt 1 year in the firit column, 
Secondly, fay in like manner if 104 decreaſe to 
Joo, what will ,9615384615, &c; ( the decimal 
found by the firſt rule of three): decreaſe unto? 
Anſwer, .9245562,&c, the firſt 6 places whereof, ro 
wit, -,924556-are the ſecond decimal in the ſaid 
column of 4 per cent. which is placed right againk 


two years, | 
. Thirdly, 


II: | 104 .10O 3 3.,9615384.615t . (,9245562, &c. 


+ Zh op oY : . 
Chiap:V:;/ Daterofdi —_ 


- 


| Thirdly,.2s.104. is to 100; ſo is ,9245562, &c. 
(the decimal foutit by theFecond Rulr bf Thrhe) to 


 .888996t (or 17 5.94.1 f.t) which is the third de- 


cimal in the column of 4 per cextum, Hence it ap- 
pears that x /.due at the end of three yeats tq me 
15 worth ,888996,+ (or 17 5.94.19; and ſomewhat 
more) in ready-money, rebate being made at the 
rate of 4 per centum, per annum, compound inte- 


- reſt 


' After the: fame manner ;the reſt ;of the decimal 
fractions in the ſaid ſecond column; as alſo imtht 
vrher columns arg found out (###tarts motardi 1 
bobnca I + rao oh -149, v04 BURN C1 
TOI < GIWHZ «\ 


W of the $rets 24 Tibls : W/pinnant 

The uſe 0; Fe Wee 90s: Table —_ 

JT T3% 1033; 73% 3© SING 07 A UCL RY 
To exemplifie the ſaid fifth;Tableler it be req» 
red to find..ourt how much. ready. money will dif- 
charge a debt of 356 /- payable at rhe end of ſeven 
years to come, by rebating at the rate 0f 7 prr.cex- 
tum,per aznm,compound interelt? Anſw.221. 413.5, 
11 4.3 f, very near. | For in.the-fifth columa, at the 
head whereof is placed 75 Gignifying 7 per, gevtum, 


right againſt 7 years, I find .622749, which thews 


that 1 4. due at:the-end of 7 years to come is, warth 
in preſent money: .622749; decimal 'parts.-.of. a 
pound, rebate being made at the ſaid rate of com- 
pound intereſt. Therefore multipJying the. ſaid ta- 
bular number .622749 by theTaid 356 1. (the debt 
propounded) the product (according to the ſe- 
cord rule of the 26th Chapter) will be 221;698, 
&c.chat is,221 1,13 5,11 4.3 f, which is the Anſwer 
of the queſtion. See the ſubſequent operation. 


BbZ2 


376 + lrtereſf. — Appendix. 
x ; 1632749 :: 356 » (221,698 t 
356 ps 


ens 


3736494 _ 
3113745 
1868247 


221 | 698644 

In the ſame manner the numbers in the other co: 
lamns are to be uſed. : . 
| . #XY. The finding out the preſent 

> ag _— worth of an ors. Lap is grounded 

four worth of : ; og" 

Anvits bys Up0D this foundation, to wit, if the 
eompxravion of preſent money which is paid for the 
_—_— me- purchaſe of an Annuity, to continue 
OP any term of years, be pur forth at any 
rate of compound intereſt, and: all forborn until 
' theend of the ſaid term, and that the total money 
then due be put into one Scale-alſo if the total ſum 


F I ”'Y - ow 


of the: utmoſt improvements of the annual pay- 
ments of the Annuity, put forth at the ſame rate of 
compound intereſt, from the time thoſe annual 
payments become due-until the end of the term, bi , 
put into. the other Scale, the Scales muſg be even; - 


viz.the ſaid ewo total ſums of money muſt be equal 
one £0 the other. | 

Now to find out ſach a preſent worth of an An- 
nuity,there are divers wayes, ſorhe of which I ſhal ſi 
hereexplain by examples : FE 

Firſtcherefore lec it be required to find the pre-i8 @ 
ſent worth of an Annuity of 378.743088 /. to con: 
tinue three years compound intereſt being compu-Q 
xed at 6 per cent.per ann, Anſwer 1012.3848 /, 


| Chap. V. Iviereft, 22 377 | 


- . It is, evident by the queſtion that there muſt be 
computed (after the manner of the Example upon 
the fourteeath Rule aforegoing)the preſent worth 
of 378 == 1. due at the firſt years end, alſo the 
preſent worth of the like ſum due 'at the ſecond 
years end,and in like manner for the third year;all 
which particular preſent values being added toge- 
ther,the aggregate or ſum will be the total preſeng 
worth of the Annuity propounded,viz. 
378.743088 1, payable at the end 
of' one year is worth in ready mo- 


'ney (as is evident by the fourteenth 55 7 3048 


rule aforegoing,) .;.. 

Alſo the like ſum payable at the 
end of z years to comeis worthin & 337.08 
ready money «... | | 

Again, the like ſum payable ar 
the end of three years to come, is 318. 
worth in ready money..... | 
; Therefore the toral preſent worth | 
of an Annuity of 378.943088 /. oh 1012.3848 
continue 3 yearSis c... + 
| - Otherwiſe. 

Find a Principal which may be in ſach propor- 
tion tothe propounded Annuity 378.743088 /. as 
100 is to 6, Which will be exaRtly'63 12. 3848 /.fok 


6, 100 ::. 378743088. . 6312 ,3848 


Then ſuppoſing this Principal ſo found to be 2 
ſum due at theend of three years to come, find 
what ie-will be worth in ready money, by dimini- 
thing ir- according to the fourteenth Rule of this 
Chapter,ſo you wi}t find 5300 /, for the ready mo- 
ney equiyalent to the ſaid 6312,3848/, dueatrhe 

| Bb 3 end 


$58 durereſt. Appendix, 
ed Hf thret years; which ready monty $700 L.+be- 
TH#ſubtraRed from'theſaid 6 3125848 /[Teaves(a; 
before} 10 12.38484.” for the preſent worth of the 
faid Armuity-of! '$78.743088 /." to cpntinue three 
6415} compount-invereſt being allowed at 6per 
nh rung per ann. 67 FT-34is.i0; DOE, NE CIBSV 


3 G 
ro QC} 15 7 2+ 3F VF+ + "+. 'S. F'Y* it 
; 04 $f 1 1.3 Cys ths VF 46> 1 ; 


nt” The Yeafon of the they Nile,” 
; KL ©7131 37 AVER 40S), \ © 
-Te_will nor [be:'difficolt ito appretrend; that ..if 
63125348 [ready money: be put forth as a Princi: 
_ pal at intereſt pon intereſt, - it with ar three years 
end be augmented unto an Aggregate or iſum com- 
pos'Coftheſe threeinumbers;to wir, the'faid Prin- 
cipal6312.3848 ,' the ſum of the. annual ſimple n- 
tereſts of that PrintipaJ), 'and the utmoſt improve- 
mnt of' thoſe hmpleanrereſts by intereſtupon in: 
tereſt : And betauſe(by the operatiphaforegoing) 
5300 ready money partof theſaidipeady moticy 
632.3348 )will at'threetyears end be augmented 
unto 6312.3848 /,part of the ſaid Aggregate;rhere- 
fore 101243848 /. the.complement - or remaining 
part of the. ſaid realy money 6312.38487,muſt he- 
ceſlarilybe 2ugmentcd yato the complement or re: 
maining part obthefaid Aggregate, which remain- 
ing part laſt mentioned is compoſed of the ſum of 
the aforeſaid ſimple ififereſts] * and of "their utmoſt 
faid remainder 45the utmoR improvement_of'an 
Annuity:0f 378743688 /.to continue three years, 
compound: intereſtibeing!aKowed at's per ceptim, 
per ann, 3 T0tY DOELUN EO ray ot: 12091.4008.4 
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Cha p.V. 4 
; The Conftrudtion of the fallaving Tate VI, 


' Upon the aforeſaid grounds the following Ta- : 
te VI.-is calculated, to ſhew how miich ready mid | 
ey an Annuity of one pound: to continue any 
umber-of years nnder 31. and payable. at yeatly 
payments, -1s worth, - upon a computation ef:com- ! 
pound intereſt at any ot the rates per cermtnum, .men- ;} 
ioned.atthe head of the ſaid Table, - Bur the faid | 
able. VI.may more ealtly be compofetby thehelp ? 
ears frhepreceding Table V. inthis manner, viz. the | 
om- MWirlt, number in every of the Coluthrs:; Cexcept the! 
'in- MWootumnof years) in the following Table VI. is the” 
in- Wame with the firſt nuniber. in the lik&?Columns Tea. 
ve. MpeRively-cin the preceding Table V.: the ſecond | 
46 Wumber-1n each of thefaid Cotumns; of; the (rxth ; 
ng) W=ble isthe ſum of rhe firſt and ſecond numbers in'! 
ficy {he-reſpetive Columns of the laxth} Table;; the | 
iced bird. number in the (aid Columns of the fth Tac? 
re» lc is the ſum of the firſt, ſecond-and third-numbers| 
ing |" the rag Columns of the fifth Table: Or! 


ne- {W'<. more ealily-thus, -the third number in the (ixth 
ce; Mable, is compoſed of the third i the fifth Table, 
in- 5d of the ſecond in thefixth ; thBfourth number: 
1 of {Þ" the-fixth: Table is compoſed of the'fourth in the; 
oft Mfth andof the third in the fixth5; the1tke is to be 
lis nderſtood of the reſt, But you are to'obſerye that. 
an {<cordingto'this way of .compoling the lixth Table: 
+: My Addition, the oumbers in the fifth Table muſt 
5 [@< continued: ro more”places then are;;there ex-' 
' Wrclt, to-prevent error ariling by- the addicion of 
iefective Decimal fractions, ow 
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- Theufe bf rhe faid fixth Table will appear by 


the'manner, 
Tons; viz. 


| - wp. r. 


nuity-or rent of 564/-;per auzum, payable by year- 
ly payments for 2x years, accompting intereſt 
upon mtereſt at the;ratepf 6 per contums, per annum ? 
Anſwer, 658 [..15-5: 94, very near,thas found out ; 
In thefourth Colymn;of; the preceding Table VI: 


ufider-the <6 
21 years; I 


Annuity of 1 /. payabte by yearly payments.for 21 
years,” is worth in prefent money 11:76407 /. (or 
11.45 5:'34. 1f. and ſomewhat more ) intereſt 
upon mtereſt being computed'on both '(ides at the 
per centum, per ananm ; therefore multi- 
plying-the faid tabular number 1176497 by 56, 
. (56becanſe the Anguity propounded is 56 pound) 

the-produ&t 
26th. Chapter of the preceding Book ) will be 
found to-be 658.787 8c. that is 6581. 15 5, 94. 


rate. of 6 


very near ; 


ſwer of the queſtion .is 658. /, 15's. 94. view the 


, 


following operationg: / 


\ 


The uſe of tht preceding Table VI. 


vw 
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of-ſolving theſe two ſubſequent que- 


a > : % "_— 
L - 


What is the preſent worth of an An- 


gure 6-/at;the bead, and-right againſt 
nd 1176497; which- ſhews. that an 


(according to the ſecond rule of the 


Whetefore I cenclude that the An- 


"wo 


1 A ew HH. dv wc w 


«209 re. 


or 
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1443, 11.76407 :: 56 « (658,787 t 
brofy yan Wor vg: 5Thu RT | 
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70584 42 ; is. "* 4 
* $3882035. hoes xtbbd 


658 | 78792 


OueÞ;" 2. What ts the preſent worth of an an- 
nual'rent oP 7. payable by yearly ipayments for 
2 years, intereſtupon intereſt being computed/ac 
FOper centum, per inumhy ? Anſw.'389 1. 35. 104; 
very fiear-5 for'in'tteColumn of 10per Certum, int 
theſaid xth Table; 'right againſt 21 years, and 
undet 10 at thehead?F'find this number 8.64865 ; 
AHwhbichſhews that at ©'per centum, compound 11% 
AWreorcit; an Annuity or rent of x / payable by year- 
W'x:payments forizi” years, is worth in-ready mo- . 
gey{ $, 648691, thit1981. 12s, 1147 3Ff. therefore 
multiplying the fafd- tabular nambee 864869, ' by 
43* the! rent” propounded) the! produ@ will be 
3895398 ©, thatis 4891.35. 10d; very near, which 
s the Anſwer 6f the”Quieſtion,*'- 94 0: 2 
CLUW YINON NIN V3; 


DNS 4612-7 8.64969-1: 2 +5 . (3 $9,191 T 
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Th the ſame maniier the numbers/in the other 
Columns of Table Vi. are to be uſe,” Fo 
Agnmmmg = Moreover 


Moreover the numbers in the ſaid ſixth 7 able will 
| at firſt ſight ſhew how many years 
H find bew purchaſe an_ Annuity to continue 


m_ a any number of ' years under 31 is 
S nnutyers Worth, to be ſold for prefeat mo. 
Eraſe for years ney, compound intereſt being com- 
is worth. -puted on both ſides, at any of the 
| ſatd . rates 4, 5, 6, 7, 8, 9, 10, 1 

and 12 per cautum ; ſo if you delire to know how 
many years purchaſe an Annuity iſſuing out of 
Lands for 21years, to begin preſently, is worth, | 
if it were to be ſeld for ready maney, when the | 
current rate of intereſt is 6 per centum : Seek in | 
the firſt Column of Table VI. for 21 years, and * 
carry your eye from thence cquidiſtant to the * 
head-line of the- Table till you come ' under 6, |: 
which ( as before hath been ſaid ) ſignifies 6 per |: 
centum, SO .in the fourth Column. you will find Z 
11.76407, Whereof you need: only conſider 11:76, | 
which ſhews that the faid Annuity is worth 1 
years purchaſe, . (or 11 times 0ne years rent what. 
ever it be) and 76 parts of one years purchaſe di- 
vided into 100 parts, or 112 years purchaſe and z 
little more. The ſame Annuity when money was i 
at 8 per certum was worth 10 years purchaſe and 
about — part of a years purchaſe more, as the | 
number- in the Column of 10 per centwm right 
2gainſt 21 years will diſcover. 


Tnlike manner ſappoſing 10 per Coyrum to be a fit 
rate to beallowed in the valuation of Leaſes of 
houſes, the Leaſe of a houſe for 21 years will be 
found by the ſaid Table to be worth 8 years pur- 
chaſe and = parts of a years purchaſe, or 8 years 
$2 a purchaſc 


=X years, and according to any given 
ZX rate) that ſum will buy, you may pre- pound intereB. 
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purchaſe and an half, and half a quarter of a years 
purchaſe, and' ſomewhat more; Bur note here, 


ehat in yaluing of Leaſes, the rate per centwm is to 


be ſet higher or lower according to the goodneſs 
[of the thing leaſed, and the certainty or uncer- 
tainty of the rent, we. 


XVI. When a ſum of money is propounded, 
and it is required to know what An- 


nuity (to continue any number of We prur- 
| chaſe of Auna- 
ures at com- 


ſuppoſe at pleaſure an Annuity for 
the term of years propounded, and find the value 


WT of thac Annuity in ready money (according ro the 


fifteenth Rule aforegoing) at the rate aſtigned , 
then will the proportion be as followeth , 


As the value fonnd is in proportion to the ſuppoſed 
Annnuity 3 ſo 5s the ſum of money propennded, tothe 
Annuity required, 


So if it be required to find what Annuity to be- 
gin preſently, and to continue 3 years, 500 /, in 
preſent money will purchaſe, compound intereſt 
being computed at 6 per centum, per anmm: The 
Anſwer will be187 /. 15. 1 4, very near. 

For preſuppoling an Annuity at pleaſure, to 
wit, 378.743088 1, payable yearly for 3 years, the 
value thereof in preſent money will ( bythe 6f- 
teenth Rule of this Chapter ) be ſound to be 
1012.3848/, Therefore by the Rule of Proportion, 
ſay, | 


1012.33848 , 378,7430$8 : : 500 . 187,054 ; 
Y \ 1at 
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- That is to ſay, if 1012-3848 /+ 'in_ ready: mbney 
will buy an Annuity of :378:748088 /, {to conti- 
nue three:years) then 500 1; i preſent,mongey will 
purchaſe an Annuity (to-continge 'the ſame term of 
years; and at the ſame; rate of 1htereſt) of 187-954, 
&c, that is 187 /, 1 s. I 4, very nears, 5 pg 
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Upon this ground. the following Table'Y TE.” is 
calculated to fiew what AMfuity(to continueiany 8 
term of years undef 31, and atany rate of interelt 3 
mentioned ar the head of thit Table ) 6onheponnd Þ 
will purchaſe, þy which 7a#te, atid by che help of } 
A:1tip!ication, queſtions concerning the pyrehafe of | 
Anunties, Rents or Penſions, by any ſum of ready i 
money propounded, may be refalved without con- 
liderable error, But a more ready way to make the 
ſaid Table VII. may be this folfowing, viz. 
Foraſmuch as it 1s evident by the conſtruction 
of the third Table aforegoing, thatone pound rea- 
dy money is equivalent unto 1.667. payable at the 
end of a year to come, at the rate of '6 per cemmm, 
per aunim ; therefore this- 1.06 is to be the firſt 
number in the Column intjtuled 6 per centam in the 
\ Tabſequent Table VII, . Again, the preſent value of 
One pound Annuity to continue two years at the 
ſaid rate will be found by the'preceding Table vI. 
to be near 1.83339/, Therefore by the Rule of 


Proportion, ſay, 


x,3339 


183359 1-337 + $4543 &C. 


- That-iss- 4f-3;$3339/.-ready money will pur- 
chaſe an Annvity of 1 /, -{tg continue two years;) 
what Annftiry to continue the ſame time wilt 1 /, 
in preſent money purchaſe? Anſwer, an Annuity 
of . 545434. that is 10s. 11.4; very near, tO con- 
tinue- rwo years; therefore the ſaid "Decimal 
. 545431, -1s-r0” be'placed as the ſecond number in 


+» | F.the fourth.Column of the ſubſequent Table VII, 
.\ 4s FT Hence it follows, that if-1 or unity'be divided by 
any 4 every one of 'the numbers,jq,all the- Columns of 

X Table VI. except the firſt Column. of years, the 


2 | quotients will- give the reſpe&ive numbers to be 
8 placed in the like Columns of the following Table 
2 VII. In which operation it will be requiſite,that 


"X the numbers in the preceding Table VI. be conti- 


nued to more places then are there expreſt, to 
& preventerror that will ariſe by adding of defe- 
8 ive decimals, | | ; 
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The uſe of the preceding Table V1I. 


'Oneft, 1, What Annuity or yearly rent iſſuing 
out of Lands, to begin preſently, and to continue 
14 years, will —_— purchaſe, compound intereſ} 
being reckoned on both ſides, atthe rate of 6 per 
centum, per annum? Anſw. 341.8 5. 6 4. very car, 
which is thus found out, v5z. In the fourth Coy 
lumn of the preceding Table VII. under's at thy 
head of that E 


rear, which is the A»/wey of the queſtion. 


I . ,10758 3; 320 , (34.435 t 
320 


—_ — 
EE —_ 


215.160 
32274 


34 | 42560 
In like manner, if 10 per centzm be thought a fit 
rate of intereſt to be allowed in purchaſing Leaſes 
of houſes, 5001. will buy a preſent yearly rent of 
631. 18s. 14. payable for16 years out of a houſe, 
For underneath 10 at the head of the 8th. Column, 
and right 2S1inſt 16 years, (in the preceding Table 
V11) you will find this decimal 12781, which be- 
| zh Ing 


oluma, and right againſt 14 yeary | 
you. will find this decimal 10758, which thews } 
_ that17. ready money will purchaſe an Annuity of | 
.10758 1, (thatis 25. 14, 2 f,t) therefore mplti+ | 
plying' the ſaid decimal .10758 by the ſgid 320; | 
the produ& (according to the ſecond Rule of the ? 
26th. Chapter of the preceding Book) will be 
found to be 34.425, &c.-that is 34 1. 8 5. 64, very Þ 
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ing multiplyed by 5oo, (tbe number of pounds 
propounded to purchaſe the Leaſe) the product 
will be found to be 63.90500, that is, 63 /.18 5.14. 
as by the ſubſequent operation is manifeſt. 


'I':.,12781 : : $60 . (63.905 
FOI 


——n_—m—_—— 


F 63| 90500 | , © ER 
X711, Upon the ſame foundations which have 
been laid in the 12, 13, 14, 15 and 16 


| Rules of this Chapter, for the ma- The making of 


king of Tables which reſpeR ye ly ——— 4 


payments ; Tables may be made for * gefe 
balf yearly and quarterly payments, NG OT 


| the intereſt of100 /. for -year, and 


likewiſe for + year being firſt agreed upon : For if 


E- we ſuppoſe that at the rate of '6/. for 100). for 3 


car,the intereſt of 100 /.for = year is 3 /.the num- 
£rs 100 and 103 are to be uſed in the ſame man- 
ner to calculate Tables for half yearly payments, 
as the numbers 100 and 106 have been before uſed 
to form Tables for yearly payments, Bur if at the 
ratc of 6 per centum, per annum, the intereſt of 100 /. 


T for * yezr ought to be ſuch, that being added to 


2 


the ſaid principal 100 /.and the whole pur forth at 
Intereſt for the next half year, at the ſaid rate, the 
ſum then due (to wir, at the years end) muſt cxa- 
Rly amount unto 1067, In this caſe a Geometri- 
cal mean proportional number between the ex- 
treams 100 and 106 muſt be ſought, which mean 
will (by the following 18, Rule) be found to be 
Near 102.956301 t, And then'the numbers 100 and 
102.956301, &c, are to: be uſed inſtead of the 

E- CEA nume 


ed 


392 Intereſt. 
numbers 100-and 106 in manner aforeſaid. In like 
manner, if itbe ſuppofed*that at the 'rate'of 6 per 
centum, per annum, the intereſt of 1001, for year 
is 14,10 5.0r 1,5 /. the numbers 100 and 101.9 are 
' to be uſed for the calculating of Tables for quar- 
terly payments, in the ſame manner as the numbers 
100 and 106 for yearly payments. Bur if at the rate 
of 6 per centum, per annum, the intereſt of 100 /. for 
— year ought to be ſuch, thar. being added to 'the 


ſaid 1001. and-the whole put forth at the ſame 
rate of intereſt for the next = year, and jn that 
manner for the third and fourth quarters, and that 
the ſum due at the years end muſt exactly amount 
unto 106/, In this caſe a ſeries or rank of five 
numbers in Geometrical proportion continued 
muſt be conſidered,v:z. the principal 1007. (which 
is the leſſer of the two extream proportionals) the 
three ſums (compoſed of principal and intereſt )due 
at the end of the firſt, ſecond, and third quarters 
of the year, (which are the three mean proportio-. 
nals) and 1067. due at the years end, (which is the 
greater of the two extream proportionalsz) now 
between the ſaid extreams 100 and 1c6, che firſt 
(to wit the leaſt) of the ſaid three mean proporti- 
onals is to be ſought, which (by the tollowing 
2cthRule of this Chapter )will be tound ro be near 
101.4673 Tf, And then the numbers: 100 and 
101.4673, &c, areto be uſed inſtead of the num- 
bers 100 and 106 in manner aforeſaid. : 

XFY111. Two numbers being given to find a Ge- 

| 'Ometrical mean proportional 
To find a Geometrical between them 5 multiply the 
mean propertionalt to oiven nnmbers one by the 


. number bettveers two 
wumbers given, other, and extract the ſquare 


r00t 


Appendix, 
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root of-the' produd, ſo is ſuch ſquare -root the 
mean proportional ſought : for example, if 8 and 
18 are two numbers given, and ic is required to 
find a mean. number Geometrically proportional 
between them, multiply 18 by 8, ſo is the produ&t 
144, whoſe ſquare root is 12 for the mean pro- 
portional ſought , ſo that8, 12 and 18, are three 
numbers in Geometrical proportion continued, 
viz, As 8 1s in proportion to 12, ſois 12 to 18. 
In like: manner a Geometrical mean proportional 
between the extreams 100 and 106 will be found 
near 102,956301 +, : 


X1X. Two numbers being given,to find the firſt 
of two Geometrical mean propor- 
tional numbers between the extreams 7.f9d the fr 

, . of two Geome- 
given : multiply the ſquare of the ,,i.u1 man 
lefler extream by the greater, and proportional 
extra the cube.root.of the produt, wumbe;s be- 
ſois ſuch cube-root the leſſer of the 794% 199 ex- 
two mean proportionals required : joe — 
for example, if 8 and 27 are aſſigned 
for two extreams,the leſſer mean will be found 12, 
for according to the rule, the ſquare of 8 the lef- 
ſer extream 1s 64, which being multiplyed by 27 
(the greater exireim)produceth 1728, whoſe cube- 
root 1s 12 the leſſer mean ſought, then may the 
greater mean be found more eabily by the Rate of 
Three, for $ . 12 :: 12 . 18, ſo that 12 and 
18 are two means Geometrically proportional 
between the extreams 8 and 27, viz. theſe four 
numbers are in Geometrical proportion continu- 
ed, to wit, 8. 12 , 18 and 27, 


CE 9 | XX.Two 


p Fs 
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To find thfr XX.TwoO tiumbers being given, to 
tw G-ome- find the firſt df cafes ay mga 

_wT mean proportionais between the ex- 
,» rotor crenths; siven5 multiply the cube of 
extriam num- the leſſer extream by the greater; and 
ber:given. © extra the Biquadrate root of the 

: produc, ſo is fuch Biquadrate reot 


the firſt (to wit, rhe leaſt) of the three mean pro- | 


portionals required : for example, if 2 and 3a are 
two extreams given,the firſt and leaſt of three Ge- 
ometrical miean proportionals wil be found to'be 
4.3 for (according to the Rule) the cube of 2 (the 
lefler extream given) is 8, which being multiplied 
by 32 (the greater extream) produceth 256, the 
Biquaarate root whereof being extraRted (according 
to the 29 Rule of the 33 Chapter of the preceding 
Treatiſe) gives 4 for the firſt and leaſt of the three 
means fought, the other means may be eaſily found 
by the Rite of Three for, © © © SO 0 CAR 


2.+$::4.8::8.16 :: 16. 32 


- _ So that theſe five numbers will appear to be in 
Geometrical proportion continued, to Wit, 


> 000 WS 36 | $3. 


In like manner the firſt and jeaſt of three Geome- 
rrical mean proportienals between the extreams 100 
and 106, will be found to be near 101.4673, &c. 
Thus bave I ſhewed the moſt eaſie wayes (raiſed 
from clear grounds) ro make Tables for the reſo- 
lution of the uſual queſtions which depend upon 
the,.compuration of intereſt, by the help of 27«/ti- 
Vizcation only, CES 0G EE Queſtions 
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| Lyrftions to exerciſe the precedent Tables, with their 
we in ſc yy Lueftions of the ſame natyre when 


, the number of years exceeds 30. 


Left. 1. If the Leaſe of a houſe be worth 153 /,”. 
Fine, and 161. yearly rent, payable yearly for 21 
years, and the Zeſ7e be deſirous to bring down the 
Fine to Fol, and ſo to pay the more Rex, the que- 
ſtion is what rent the Tenant ſhall pay, accompting 
compound intereſt at the rate of 10 per centam, per 
annim ? Anſwer, 27 1. 18 s. 12.4, near. 

Firſt find the difference between the Fines which 
is103 /. Then after the manner of the examples of 
the uſe of the preceding Table VII. ſeek what An- 
nuity or rent to continue 21 years,103 /.ready mo- 
ney will purchaſe at 10 per cent#m, ſo will you find 
111.18 5124, which being added to the old rent 167. 
gives 27 1,135.12 4. which the Tenant muſt pay to 
the end that the Fize may be diminiſhed unto 5o /. 

Lueft. 2. There is a Leaſe of certain Lands to 
be ler for 14 yon for 2501, Fine,and 44 /. Rent per 
anunm, payable yearly,but the Tenant is delirous to 
pay leſs Rent, viz, 20 pounds per an»nm,and to give 
a greater Fine , the queſtion is what Fine ought to 
be paid to bring down the rext to 20 /.per annum ,ac- 
compting compound intereſt, at the rate of 6 per 
cent, per annum ? Anſner, 4731.15.74. 

Firſt find the difference between the Rents, which 
will be 24 pounds per a»n, Then by the help of the 
preceding Table VI. ſeek what an Annuity or rent 
of 24 1.per,annnm,cto continue 14 years, is worth in 
ready money at 6 per centum,per ayunm ; {o will you 

: Cc 4 find 


396 Intereſt. Appendix. 
find 2237. 1s. 7d. which being added to the firſt 
Fine 250 pounds, gives 473 /.1 5.7 d. which the Te- 
xant muſt pay, to the end the ret may. be brought 
down to 20 /. per aynnm. 4A ok 

Lueft,3z. There is a Leaſe of certain Lands worth 

. 32:1, per annum, more than the rexz'paid to the Lord 
for ir, of which Zeaſe ſeven years are yet in being, 
and the Leſſee is delirous to take a Leaſe in rever ſton 
for 21 years, to begin when his old. Zeaſe 1s expi- 
red, the queſtion is, what ſum of money is to be 
paid for this Leaſe in reverſion, accompting .com- 
pound intereſt at the rate of 6 per ceutum,per annum? 
Anſwer, 2501,75,2 4.7 | | 

- Firſt by adding the 7 years of the Leaſe in being, 
to the 21 years you would have in reverſion after 
thoſe 7 are expired, the ſum is 28. Then by the pre- 
ceding Table VI, | 


nuity for 28 years at 6 per centum, 
compound intereſt, is5—— 


Likewiſe the preſent worth of 1 /. 
Annuity for 7 years —#:2urv (ach » 5.58233 
Therefore,the difference of thoſe 
preſent worths, ſhall be the pre 
ſent value of 1/7. Annuity for 21 
years 1n reverſion after 7 years —- 
Which multiplied by. 32 ( the 
yearly rent propounded) gives thep 250.36256 
Anſwer of the queſtion, | 


The preſent worth of 11, An- 
13:40616 


7.92383 


Otherwiſe 
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vw” Otherwiſe thus, 


©. Firſt by the -helpof the ſaid Table VI, ifind out 
how much 32//:;- yearly rent for 21 years is worth 
in ready money; as if the 21 years were to- begin 
preſently, at the rate of 6 per cent#m, which read 
money will be-found-376.45024 1. Then by T able 
'V. find what 376:45024 /.due at the end of 7'years 
to come, is worth in ready money z ſo will 1t be 
2501, 7 5.24, which agrees with the A»/wer before 
found. | 

Lneft.4. One would beſtow 630 /.to purchaſe a 
preſent yearly rent or Annuity of 60 /. to be paid 
by yearly payments, the queition is to know how 
many years the ſaid Annuity muſt' continue, com- 
pound intereſt at 6'per centum, per annum, being al- 
low?d on both (ides, Ar. 17 years, and 2; dayes, 
very near, 

Firſt I divide 630 by 60, ſo the quotient will be 
10.5, which ſhews that 10 years purchaſe and an 
halfare given for the Annuity ;; then ſearching for 
10.5in Table VI. in the Column of 6 per cent. I find 
it not exactly, -but the neareſt leſs then it, is 10 
47725, ſtanding right againſt 17 years, andthe 
next greater than 10.5 15.10,82760 which is placed 
againlk 18 years, whence I infer that the Annuity 
muft continue 17 years and more, yeteſs then 18 

ears, Now the proportional part of a year to be 
added to 17 years, - may be found out near enough 
for uſe, thus, viz, ſubtraR the ſaid leſſer tabular 
number 10,47725 from the greater 10,82760, fo 
the remainder will be found .35035 : Alſo ſub. 
tracing the ſaid 10.47725 from 10.5 ( the quoti- 
| | ent 
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ent firſt found )the remainder will be .02275; then | 
ſay by the rule of three in decimals, as .35035 the- | 
greater remainder is to :02275'the leſſer 3 ſois1 
year (the difference between 17 and18 years) to 
0649 parts of a year, or 23 dayes +) as will appear 

the foarth Rule of the 26 Chapter of the prece- 
ding Book) thereforethe number of years ſought 
by the queſtion is 17 years, 23 dayes. 

Lett. 5.1t an Annuny of 96 /.payable by yearly Iſ; 
payments for 14 years be ſold for 8267. what rate 
of intereſt per centum, is implied in that bargaia ? 
Anſw. 71. 5 5.7=4, near. 

Firſt, dividing $826 by g6,the quotient is 8.60416, 
which ſiews how many years purchaſe was given ſc 
for the Annuity ; then ſearching for 8,60416 in*in ſc 
TableN1. in a right line paffing from 14-years, e- ſſpmay 
quidiſtant ro the head line of the Table, I find ic Nagai, 
not exzRly, but the neareſt leſs than it, is 8:24423 
(which ſtands in the Column of 8 per cent.).and the 
neareſt greater is 8.74546, (which ſtands in the 
Column of 7 per cent.) whence 1 infer, that the rate ſſco 
of intereſt required is between 7 and 8 per cent. and 
the proportional part of 1 /.to be added to 7 /; may 
be fonnd our neat enough for pra@ice thus, viz. 
ſubtra& the ſaid leffer rabular number 8.24423 
from the greater 8.74546, the remainder will be 
.50123. Alfo ſubtra& 8.60416 (the quotient firſt 
found ) from the faid greater tabular number F 
8.74546; fo the remainder will be 14130; then 
ſay by the Rule of Three in decimals, as $O123 the 
greater remainder, (or difference between the two 

; tabular numbery) is to .14130 the leffer remain- 
der, ſois t /, (tte difference between 7 per cent, 
and 8 per rent, ) to .2819, &c, or 5s, 74d, 2F. _ | 

3 


deg 
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$ zdded to 71. gives 71. 5 5.7 d.2 f. which is near the 
& rate of intereſt pey cent. required, | 
Lneft.6. If a years rent (or one years purchaſe) 
be paid as a Fine, for renewing or adding 7 years 
to 14 years yet to come of an old Leaſe for 21 
fears,and accordingly a new Leaſe be taken for 21 
fears,to begin preſently, (which proportion is or- 
dinarily obſerved by Biſhops, Deans, and Chapters, 
Heads and Fellows of Colledges in letting Leaſes of 
heir Lands) what rare of intereſt per centom is im» 
plied in that Agreement ? A»ſ/w. 117.1149, 84.1f, 
and ſomewhat more. | | 
To ſolve this Queſtion, firſt I ſearch in the pre- 
ceding Table VI.to find out two numbers ſo ſeared 
gin ſome one Column of intereſt, that one of them 
may ſand right againſt 14. years, and the other 
© againſt 21 years3 and ſo qualified that the diffe- 
; rence between them may be exactly 1 or unity ; 
2 {but not finding any two numbers preciſely anſwe- 
e Eiring thoſe conditions, 1 take thofe numbers that - 
e ſicome neareſt, which will be found in the Columns 
4 
Y 


of 11 and 12 per cen. for the difference between the 
numbers 6.93186 and 8.07507 which ftand in the 

., {Column of 11 per centre, right againſt 14 years and 
; [1 years 1s 1.09321 which excecds 1(that 1s 1 years 
e ſipurchafe ) by .093215 Alſo the difference between 
6.62816 and 7.56200 which ſtand in the Column 
df 12 per cent.right againſt 14 years and 21 years is 
03384, which wants .066160f 1; therefore I di- 
ide 1 /. (the difference between 11 /, and 12/7. pey 
mt. )into two parts, in ſuch proportion one to the 
ther, 2s the ſaid decimals .09321 and .06616 are 
one to the other, ſo I find the ſaid parts of 1 /.to be 
th pear .5848 and .415150ri1s.84,1f.t, and + 
; 34. 
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3:d 2f.t; the former of which being added to 11 
per centum,or the latter being ſubtracted from 12 /, 


per cent.gives 13.5848 /.or 11 1.15.84 .1f +, which is 
very near the rate of intereſt required by the que- 


ſion. | 

Lueſt,7, What is the preſent. worth of 1/.per any, 
payable yearly for 16 years, compound intereſt be- 
ing computed at the rate of 11. 5848 /.per cent, Auſw. 
51.155. 04. very near, which is found out by the 
help of the preceding Table YI,in this manner,viz 


The tabular number for 10 years 
at 11 {per centurs is 


The tabular number for 10 
E xo5pand ox 5.65022 
at 12 per Centim 1s —— — _—_—_— meh 


Their difference is ——— 0,23901 


: 5.88923 


— 


Then ſay by the Rate of Three in decimals, as 1 /.(the| 
difference between 11 and 12 per cent.)is to .5848 !, 
(to wit, the decimal by which the given rate in the 
. queſtion exceeds 11 per cext.)ſo is .23901(the diffe- 


rence found out as above)to. 13977 t, which beingſ 
ſubtracted from 5.88923 (the greater of the twoſſz ; 


tabular numbers above mentioned) there will re- 
main 5.74946, or5l. 15s. 04. which is near the 


preſent worth of one pound yearly rent to con-ſ 


tinue 10 years, at the propoſed rate of 11.5848 /. 
er cCentum, 


After the ſame manner the preſent worth of 1 / 


yearly rent payable for 21 years,at the ſame rate of 
intereſt, will be found to be 7.77503 /. or 71.15 5. 
6 4.very near, from which if you ſubtra& 5.74946 
(being the 'afore-mentioned preſent worth of 1 /. 
yearly rent for 10 years)there will remain 2.02557 
| or 
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pr 24.05.64. which is near the preſent worth of a 
eaſe of 11.rent per aunum,for 11 years in reverſion, 
o'begin after 10 years yet to come/in a Leaſe are 
expired ; Hence it 15 evident, thatif a Tewant to a 
olledge bath 10 years' yet to come ina Leaſe, at 

7 /.rent per aunum, anddelires to have 11 years re- 
newed, or added to thoſe 10, -and ſo'take a new 
Leaſe for 21 years, to begin'preſently at the ſame 
rent, he muſt give 2/, 05. 64, or 2 years purchaſe 
and — part of a years purchaſe, very near, (accor- 
ding to the fundamental proportion before aſſu- 
med.in the ſixth queſtion.) The like may be done 


J for any other term of years under 30, by the help 


of the ſaid Table VI. 
But yet by aT able calculated pur- Concerning the 


| poſely for the ſaid rate of 11.5848/. wing of s 


"es Coll 
per centum,(according'to the fifteenth of —_— | £90 4 


q Rale of this Chapter) queſtions of the | 


ſame kind with the two laſt,may be more eaſily an- 


ſwered, and therefore(for that they come often in 
practice) ſhallhere inſert ſuch a Table; as I find ir 


{ ready (calculated to my hand by Door Newton, 
I in his Scale of Intereſt lately publiſh'd; which Ta- 
"-Þ 4/: is to be uſed in every reſpect like to the prece- 


ding Table VI. and will be very ready and uſeful, 


for the proportioning of Fines, in the renewing of 
Leaſes held from Cathedral Churches and Colled- 


ges, as will be manifeſt by the manner of ſolving 
the two following queſtions. | 


4902 | 
Dueſt, 8, If a Colledge- 
Tenant hath 7 years yer £0 
come or unſpent in a Leaſe 
of lands for 21 years, at1/. 
ay rent, and deſires to 

e 14 years renewed or 
added-to thoſe 7 years, and 
ſa to take a new Leaſe for 

21 years tO begin preſently, 
wharmuſt he pay for a Fine? 
Anſw, 31.35.04, 

- © Therule for finding out 
the anſwer of the queſtion 


propoſed, and ſuch like, is_- 


this; O8Ys 

'From 7-77507 ( being 
the namber which anſwers to 
21 years in this Table VIIL) 
Subrra& alwayes the tabular 
number which belongs tg 
the number. of years to 
come or unſpent 1n the old 
Leaſe, ſo the remainder will 
ſhew whar Fige muſt be 
paid for the years to bere- 
newed or added, to make 
thoſe unſpent years in the 
old Leaſe, to be 21 years 
compleat again,at 1 /.yearly 
ent. 

So to ſolve the queſtion 
propoſed. 


ODEEE——— - —— nem, 
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TABLE: VI 


worth of one poun, 
pr ae 
number o Jear! 
under 22,, at th 
| rateoef 1111.84 
12 f. per centur 
compound inte 
ret. -* 


Tearspreſent wort 
1 | 0.90034 
2 | 1.69938 | 
3 | 2.41922 | 
4 | 3.06438 
5 | 3.64262 | 
'6 | 416088 | 
7 __| 4.62540 | 
8 | $.94176 | 
bl 5.41496 
IO | 5.74948 

| 11 | 6.04934 
I2 | 6.31819 

I 3 | 6.55907 
_14 |_6.77507 
I5 | 6.96868 | 
16 | 7.14226 
17 | 7.29786 

] 7+43737 


Shewing the weſe | 


-- From prelent worth of 1 /, 
yearly rent for 21 years,which ha T-TT4FT. | 


- Subtra@the preſent worth of a] Like. 


fame rent for 7 years, ( that were 
unfpent in the old Zeaſe.) 
And there will remain the Fine 
ſought, to wit—————— 


4.62549 


> — ——  _r_ 


: 314967 
That is to ſay, 3.14967 /. or 31.35.04. (very near) 
mult be paid asa Fine, for renewing or adding 14. 
years t0 7 years,that were unſpent in the old Leaſe, 
rh the yearly rent being 1/. Alſo the ſaid 3.14967 
— I ſhews that ſuch a renewal is worth 3 years pur- 
i cbaſe, and near = parts of a. years purchaſe, 
(whatever the rent be.) 
F- | Lueft. 9. If a Tenant that hath 17 years yet to 
; I come, ina Leaſe of lands held of a Colledge for 21 
; If years; at 50 /. yearly rent, be defir6us to renew 4. 
If years, and ſo make thoſe 17 years to be 21 years 
—K compleat again,at the ſame rent, what muſt he give 
for a fine? Anſw,231.17 s. 24.1 f. For, according 
tO the rule before given, 


From the preſent worth of 1 /. 
yearly rent for 21 years ———— 
Subtra& the preſent worth of the } 

Fi {ame rent for:17 years(that were un- 7.29786 


TF 777507 


ſpent in theold Leaſe.) ee pope pips 
And there will remain 0.47721 
Which multiplied by the rent —— fo 


The Produt will be the Fine, 
ſoughrt,to wit,23117 5.2 4.1 fo * 


2;'86059 


Queſtions 
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Queſtions of this nature may. be readily ſolved 
without the loſs of -one ſixteenth: part- of a years 
Purchaſe by the help of the following Table 1X, 
which I have drawn from the foregoing Table 
VIII, for the benefit of fuch'as underſtand.not De- 
cimal fractions; for example, if a Colledge-Te- 
nant delireth to have ten years added -to eJeven 
years that are yet to come or unſpent'ina Leaſe 
of lands that he may have a new Leaſe for the term 
of 21 years to begin preſently, the muſt give for a 
Fine; 'one years Purchaſe eee 4D mqrgeng of 'a 
years Purcbaſe, and three quarters'sf a quarter of 
a years Purchaſe, viz, one years rent, and half a | 
years rent, and three 7 te of- a | 
years rent: Suppoſing then the rent'to- be 48 /.-per 
411m, the Fine may be computed thus, 'X 


Weg pt TO Cont 0. 
One years rent i9—— ——-48-:..00. : 00 
Half a years rent 1s————24 ;.00 3: 00 
Three quarters of a quarter... 9,:;,00 : 00. 
of a.ycars rent is ——£-r 
The ſum ts the Fine required - 81, 3. oo : 00 


Wahence it appears that the Tenant muſt give 81 /. 
as a Fine, for adding of 10 years to 11 years that | 
were unexpired in his old Leaſe, zd the end he may 
havea new Leafe for 2T:years in being. - | 
In like manner the Fine for 'renewing or adding 
ſeven years to fourteen years that areunſpent in a 
Leaſe of lands to theend there may bea new Leaſe 
for 21 years 1n being, is valued atone years Pur- |... 
chaſe preciſely, which.is the Fundamental propore- | 
tion aſſumed 1n calculating the ſaid Table- VIII, Ml... 
as before was ſaid, | "af 
TABLE 1%, 7 
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Intereſt. Appendix. W 
, The like may..be done- for-renewing any 0- 
ther 'xerm of years under 21, at any rent pro- 
poſed _ : 

' Butbecauſe it may ſometimes-happen, that the 
! | number of years in queſtions belong- 
"Of fi "e out ing to the preceding 3, 4,5, 6 and 
_ lar num: 7 Tables may exceed 30, 1 hal] by 
ws fo; 4 the five following" queſtions ſhew 
term of years © five following” queſti 

above 30. how by the help of [thoſe Tables, the 
S anſwer to any queſtion of that na- 
ture may be found out near the truth, when the 
term df years 1s above 30. | 

;* Rueft, 10. If 3401. be put forth at 4 per centum 
compound intereſt,-and both principal and inrte- 
reſt be forborn until the end of 45 years, what 
will then be due ? Anſwer, 1986 /. very near. | 
'__Toreſolve this. queſtion and the- like obſerve} 
this rule,-viz, Firſt make choice-of any two ſuch 
numbers that if they be added together will makeſſſ . | 
the nythber of years propoſed in the queſtion, a5Pprc 
137 and 28, or 15 and 30, each of which pairs 
makes, then looking into Table T1. in the Co- 
lumn belonging to 4 per centum, you will find right 
againſt 17 and 28 years theſe numbers, 1.94790 
and 2.99870 which being multiplyed one by the 
other will produce 5.8416 + or 57. 16 « 10 d(-which 
ſhall be the increaſe'sf 17. forborn 45 years at 4 
per cextum, Compound intereſt, therefore mulz- 
lying the ſaid 5.84116 by 340, theprodut will 
give 1985.994, &c. or 1986/1, very near for thc 
Anſwer of the queſtion, 

\. The reaſon of the ſaid Rule will be manifeſt by 
this Theorem, viz. If there be a rank of numbersapp 


; 
x 


3n Georetrical proportion continued, beginning ſſthar 


with. 7, 


Chap. V. \ Inter eſt. ; 407- A 
with 1 or unity, -a$1, 2, 4, $, 16, 32, 64, 128, : &c:- 
Alſo.if the firſt term 1 be caſt away, and-over- or: 
under all the reſt of the terms there be placed anos; 
ther rank of numbers, beginningat-1and:procee-: . 
ding according to the natural -order of. numbers, 
as 1, 2,3, 4,5; 6,7, &c. which may be calleil the-: 
Indites af thoſe in the firſt:rank; after-the- firſt: 1 
term 1js caſt away, I ſay if anytws of thoſere--: 
maining Geometrical proportionals be multiply: 
2d-one by the other, the produc ſhall be apropore- - 
tonal, correſpondent. to: that Index which! is:e- 
qual to the ſum.'of the Tedices [anſwering! to the - 
ewo proportionals: that were, multiplyed- one;/by;- 
the 8ther, : TR 1 Di CY 


Proport, 2. . 4 + 8 . 16:4 32-,. 64 X25 ©:15 
Indices. 1.2.4 3. 46d 39 0:6 iffiegnion 


 Soif qand 32, which are the ſecond and fifth; 
proportionals.in the upper. rank, be multiplyed: 
one by the other, the produc; 13128, | which ſhall) 


- ſibe the ſeventh proportional, becauſe. the. ;fum; of; 


the Indices 2 and 5, which: anſwer: to: the ſaid: 4: 
and. 32, is7, Inlike manner-becauſe thei ſam;;of; 
the-Inaices 3 and 4 137, therefore,if: the-thixd.and. 
foutth proportionals, co wit, $.and 16, beqaulti- 
plyed one by the other, the produc ſhall alſo,give; 


- the ſeventh proportional 128,, Now foraſmuch;as 


the numbers in every one of the Columns, ;exgept 
the firſt Column. of years in the. preceding, 7 abla 
II; are continu] proportionals-whoſe firitterm 


Wis 1, but cis excluded vur of the ſaid Columns,., as 


appears by the, Conſtruction of that Table,jant for 
that-the numbers 'of years .1, 2,3, 4, 5y: &Fe, are 


oy: Dd 2 placed 


— Ee, BD LISOE) \ 


h 4.oÞ þ 


proportionals inferted-in'the Columns: therefore 


therule before giveri for continuing-ttat'Table to 


any number of 'years is manifeſt. 


-2neſti 11, If one pound be-dne ot payable'so” 


years'/hence, what is'it worth in ready money, «by 
rebating at” 5 per centrim, per amum, compotind in« 
teret®A»/w, 08726; &c. or r's.'9 4d. + whictis 


found'our by the help of Table V.:inthe fame mih- 


net: as the Anſwerito the laſt 6.» roy ( reſpet 
being: had to 'the ſecond and third 'rules of the 
26th. «Chapter of the*preceding Book concerning, 
theqmuteiplicationof decimal fraQtions.) * 
reſt. 12. If an Annuity of one pound payi- 
ble yearly for 4o years, be allgforborn until the 
end of: tharterm,” what will it eſen amount unto, 
compouind intereſt being computed at' 5 per centwm, 
per annum ? Anſw. 1201.16 5, & d. thus found out , 
Fielt; 'accorting tothe ſecond way of calculating 
the Fourth Table -iri the thirteenth Se#ion' of this 
Chaprey,” find outa Principal which may have fuch 
p* ortion to 'the propoſed Annuity r /. as 100 /. 
ath:to 5, ſaying'iF's /.- intereſt hath 1007. for a 
principal, what principal muſt 17: intereſt have? 
Ajfwer, 201, Secoridly, ſeek (after the mannerof 
the preceding tenth queſtion) whar' 20 7. will be 
awgmehred unto being forborn 40-years, at the 
rateof 5 per centum, per annum, compound interelt, 
ſ6-you will find' r4d.798 +, from 'which ſubtra- 


#3617908 t, or 1207/16 5. which is the anſwer's! 
thequeſtion. DUTIES 21 £199 | 

*:OFeft, 13. If an Annuity of one pound payable 
yearſyfor 37 years, be to be ſold for preſent mo- 
OT OY 3 / ey, 


Appendix. 
_ plactd as Zudices fliewing the orderor ſeati of thoſe 


S the ſaid principal 20. the remainder will bel 


——_ —a_. 


—_— 
' — 


queltipn propounded. 


.Ghap. V. ' Vo 9 1: Dafenght) 5499 
ney, what is it worth, compound intereſt being 
computed on both ſides at 6 per centum, fer annum ? 
Anſwer, 141. 14579d: which tis, found out thus : 
Firtt, according ro the ſecond way. of calculating 
the axth 7able.in the. fifreenth-Seion of this Chap- 
ter, find out a principal in ſuch Worn Fo one 
pound (the propoſed Annuity) as 100'tsto 6, ſa 
will ſuch principal be found 16.66666 +, then af- 
ter the manner.of the preceding'eleventh queſtion 
find our the ready money which bs equivalent to 
16.66666, due 37 years hence, fo will ſichready 
money be found to be 1.92988 #{or rl. 18 5:54; 
which being fubtracted from® the (aid principal 
16.66666, the remainder will be 14.73678, or 
147.145 94. which is che Anſwer of the queſtion 
prop [ENEED + - BEM. 
Leſt. 14, * What Annuity payable by yearly 
payments to continue 37 years will one pound 
purchaſe, at 6 per centuwm,per aunum, compound in- 
tereſt? Anſw. Ts. 44. near, which is fonnd out 
thus 5 Firſt 'find ouc the preſent” worth! of. ohie 
pound Annuity to continue 37 years, Wwhich'pre- 
ſent worth «by the Jait queltton) will he found 
14 73678 L-:Then ſay by the Rale of: Three; if 
14.736782/.: wi purchaſe an Annuity. ;of one 
pound, (to continue 27 years) what Annuity to 
continue the ſame term wi!] 1/. purchaſe? Anſw. 
06785 ft, or1s. 4d.-which is the anſwer of che 


w 
, 


Dd3 ; EHAD. 


be” _ _ 
+ < —— Aa a 4 net a LA 46s 7 
449 WER ws ds of > AND a i224 f2c.- it DO. + 4 ae ru - 04347 B05 ce Ret fcc > 24D bank . b tea. tbe re bak = 


ae © oh ed 


CN RR ENCE , s 
—_———— —— 


\ 
WESES 72" 4 - *% om 


; CHAP. VI. 


k: ; 6 4 Demon ration of the Rale of T] hree, 0 
© » Rate of Proportton, 


7, F7*Our numbers are ſaid to be proportional; 
.L . when the firſt containeth the ſecond, ſo of- 
ten as-the third containeth the fourth , likewiſe 
when the firſt is ſuch part of the ſecond, as the third 
is of the fourth : So theſe numbers following arc 
.£alled proportionals, viz. 


0 * 9. 9 
X 13 . 12 3;= x 15 15 


That is to ſay, 4 times 6 (or 24) is ſaid to hare 


' ſuch proportion to 6, as 4 times 9 (or 36) hath 


to9,  Inlike manner, = of12 (or 8) hath ſuch 
proportiou to 12; as= of 15 (or 10) hath to 15, 

17. When four numbers are proportionals, the 
produe ariling from the multiplication of the 
two cxtreams is equal to the produt of the two 
means, 


Demonſtration. 


| By the preceding Definition in 1, theſe four 
pumbers are proportionals, viz. ; 


$86,060 3:46 
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Chap. VI.  - the" Rule of Three: -- 411}. 
The produRt of the, 4 yy 9. aces 
two-ecxtreams IS— FB x C*xD 34966 
"The product of they 6 x '4' x '9 « +8 30 
two means iS——-——? Cx«xB x«xD Say bl 
4x6x91_) 6 -x:4.x'9 "= 
Butt x CxD =6 Cx Bx D 
Therefore the Prop, is manifeſt, 
Likewiſe. 


By the preceding definition theſe four numbers 


_— 


| are proportionals, viz. 2 


FO © «© AM 
ons 3: 0 


The produ& of the? . R 
two extreams is © $0 0 OY 


The produd of they ;, « > x 15 
two means is ——— es 


ke 5 — — A 1 
But — *x 12 x 15 = 1 0 7 IS 


WR the propolition is every way pro- 
VE, | | 
111. From the laſt propoſition ariſerth the Rule 
of Proportion, commonly called the Rule of Three, or 
Golden Rule, which teacheth by three numbers gi- 
yen to find a fourth proportional number, in 
this manner, viz. .ſultiply the ſecond and third num- 
bers mutually one by the other, and divide the produtt by 
the firft number ; ſo the quotient ſhall be the fourth pro- 
portional number ſought, in a dirett proportion. This 
Rule hath been fully exemplified in the 8th, Chap- 
ter,of the' preceding Book, and the truth of rhe 

TT. | Dd 4 faid 
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ſaid Rule may be thus demonſtrated, vis, Let there 
be three numbers given to find aifourth-indiret 
proportion, vi&: if 24 give 6, what ſhall 36';give?: 
Or as 24 is in proportion.to 6,:{0.15 36 to a fourth 
proportional number ſought, which fourth, pro- 
ortional, (whatſoever it be) we may ſuppole ro 
e Q, and then-theſfe four numbers wilt be pro- 
portionals, viz. | UN x 3» 


24 ,6:: 3&.--Q-. 
Therefore by the ſecond propolition of this 
Chapter, 


24  Q = 6 # 36 


And becauſe if equal plane numbers be ſeverally 
divided by one and the ſame nomber, the quoti- 
ents will neceſſarily be equal between themſelves, | 
therefore 1 36%3 5T 


Whereby it is manifeſt that the fourth propartio- | 
nal number is equal to the quoticnt that ariſeth by | 
dividing the produ& of the multiplication of, the MW 
ſecond and third proportionals by.tlie firſt, which 
was to be proved. = 

Note, that every Rule of T bree inver/e may be 


made a Rule of Three dire#, by making the third | 


rerm the firſt, and by. proceeding forward to the 
other two terms; theretore one, and the ſame de- 
monſtration ſeryeth for both cules, © WA 

: CHAP, 


his 


ChapovIL rhe Rule % Fan. 413 


"CHAP, Vil. 6 11 


A Jo f the Double Rule: Ul Feb 
| lowſpip. . 


TT = DAR Rule Lf Fullodfis' Konokiy'" ca 
led the Rule of Fellowſhip with time )- preſup- 
poſeth two'things, viz. 1, Thar the particalap 
Stocks of Merchants in company, have. continued 
unequal ſpaces of time in the commogi Stock, 
2," That at the end of their Partnerſhip, the total 
gain or loſs is to be divided among 'them,-in 
ſuch manner, that their ſhares ſhall have ſuch 
proportion between themſelves, as thoſe ſums of 
intereſt money have one to-another,- which ar 
any rate per centum, (imple intereſt onely being 
computed, might be gained by the particular 
Stocks , within the reſpective, times of- their 


continuance in the-comman.Stock : 'Now fort 


effeting of ſuch a proportional parrition, the 
ſaid Donble: Rule of Fellowſhip gives this diteRion; 
viz. Divide the toral gain or loſs into ſuch parts, 
which ſhall have the ſame' proportion one £c&'the 
other, as is between the produds ariſing out of 
the multiplication of each: particular Stock by its 

correſpondent time. 
- For Example, ſuppoſe two Merchants A and B 
to be partners in Traffick, for a certain time firſt 
"agreed 


Ei WE et 0 ERIE, APIS. #7 RG BAT I ei ETA. RAGS) GY I. 1 07+ AIRED. Ge : 


4124 A: Demonſtration of Appendix. 
agreed on between them, and that 4 doth permit 
4his Stock of 1007. to be employed in their joynt 
[Traffick three moneths, and that B forbears his 
Stock of 501, eight moneths; I ſay (according to 
the ſaid Rule of Fellowſh;ip with time) what ever the 
total gain or loſs be, that part thereof which be- 


Jongs to 4 muſt have:ſuch proportion to the gain. 


or loſs of Bas 1co x 3 (or 300):hath to 5o « 8 
{or 400.) This rule hath been fully:exemplified 
In the 13 Chapter of the preceding Book, and the 
truth thereof, taking the two premiſed Suppoliti- 
ons for granted, may be thus demonſtrated. 

| 2+ Suppoling 1001. (the ſtock ef A.) to gain in 
5 moneths any certain ſum of money, as two 
pounds; I ſeek how much 50 /. (the ſtock of B) will 
S2in in-the ſame time, and at the ſaid rate, ſo 1 find 


2 * 30, for, 
. JO 


20D. 3.173 © «<3 *. 50 
100 


2. Having found what 5o /. will gain in 3 
moneths,1 ſeek how much the ſaid 501. will gain in 


$ moneths, at the ſame rate,and ſoI find 2 x FOx8 
IOO x 3 


0d 
x 
a 
©9 
d 
x 
A 
D 
x 
& 


— — Q@. <m—__— . drow — 


A. 2 100 x 3 


\. 3. Thus it appears, thatif 1007. in 3 moneths 


doth gain 2 /, then 501. in $ moneths will gain , 
ER =» $4 the 


maa as A TC. .} 


« | Chap.VII: the Rule of Fellowſhip. 


ary 
It the ſame rate2* 50x 8, 
bt _ ſo that the proportion 
is BE ofthegainof A to the g4in of Bis. 
0 
he As2 t5toZ x 50 x 8 
e- 100 x. 3 
in. Saeys th 
8 4+ If both the rerms (to wit; the Antecedent and 


ed i Con(equent)of the ſaid proportion be ſeverally mul- 
he | tiplied by the ſaid Denominator 100 x 3, thepro- 
i. | ducts will be in the ſame proportion with the num- 

bers or terms multiplied, (by 17 e 7 Enclid) viz. chs 
io | gainof A will be to the gain of B; - © 


ill AS2 * IOO * 3 is t0'2"»"$0.» 8 


5. Laſtly, becauſe 2 (the ſuppoſititious gairi Grlk 
aſſumed) is a Multiplicator as wel in the Anteces 
dent as in the Conſequent of the laſt mentioned pro- 
portion, it may be expung'd out of both, and ſo the 
gain of A, will be to the gain of B. in this propor. 
tion (which was to be proved) ro Wit, 


Pe 


| 3 As 100 x 315 t0y0u8 


1 at 


ths ( \. CHAP, 
the | : 
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CHAP. VIII. 
A Demonſtration of the Rule of Alligation 
»ie « alterndte5'and the uſerof :the. ſaid Rule in 
i- 11 phe Compoſition of Mentcines. Nod 
07G 03,5 x. COT awerrotiventg Ch Lig - 


, % ? 
%:4- MI 
« LS. 8 


LIN order.-to. the Demonſtration of the [aid 


Rule,I ſhall premiſe this Lrmpa,vuic. if the dif- 


ference of any two numbers given, be multiplied by 


a number aſſigned, the produ@ will be equal to the 
difference between the products” which ariſe from 
the multiplication of thoſe rwo,numbers ſeyerally 


dy the number aſſigned. | 
120d 111 Suppoſetions,.. 
01) 14 £3; | ariq p25 | 
Two lines org AC=10,, ;, A B... C 
numbers given.3B C= 4 | 
Their difference. - A B= 10—4 


| 

A multiplicatort , . _ FF 
aMegned. 54 D= 5 g 1 
' D F 


Which ſuppoſitions, and the Diagram being well 
viewed, the truth of the ſaid Lemma will be evi- 
dent, viz, 


AB:x AD=AC « AD,—BC « BE (AD) 


a__ 


10 -—4- x 5J=10 x 5, — 4 X Fo 


11. To 


ChipyvIIT, he Re of Alliaatvon. 214 oy 


IT. To add the more light to the following De 


| monſtration of the rule of Alligation alternate, ſhall 


propound a queſtion which: properly belbngs 

the ſaid rule,viz. Suppoſe a Yintper having Fremh-" 
wines at 5 d. the quart, and at 10 4. the guarr,' would 
make a mixture” of: tlrem in ſuch manner, that he 
might ſell the mixt quantity at 7 4. the quart, and 
f make as much. money. of the mixtare,- as if? 

ſhould felltach quotity of wy at Sd wit peice 7 
chetqueftion is'tPknow what proportion the gaps 
tities of both fofts'of wine in the nitveare mult bes 
one't6 another,” 'Hire xccordifig-tothe FAV Ae 
ligation alternate;"I rake the differencesbetween ths 
meinprice sMpgned'for! the mixchre?” and thet 


other given'prices;? 46d placethsfe differences 41% 
terrately;,' vi 4g the'difference between 2» znd 1s bes 
ing'$, T write againſt 5," HKEwſe''f 0 1 2OTT 
2 beings the differertce betiveen- 54": Jg16f'# 
and 5, I write 2 againſt 103 ſo [ 7U.gl z 


| conclude, that the*quantiry'to. be _ 
| taken of that ſort of Wineof w4, > = 5 
| rhe quart, muſt have ſuch proporti» : © 

| on to the quantity of 5 4. the quart; As 2 to 3. .Thae 
| is to ſay, 1t 2 quarts at:10 4, the qgaes be nnxed With 


3 quarts at 5 d, the quaxr, the tork] ſhixture 5 quarts 
being ſold at 7 d the quart, will Figd as much mo- 
ney as the ſaid 3 94a77s at” 5g. the! 77, together 
with the ſaid 2 quart7'at 10 '4.| thEqdgrt 3-av iufvis 
denc by the ſubſequent work ITS 
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4: Demonſtration of ; Appendix 


»N{\ AST RT [LOT 941) * : 
{is t! | quarts: pence. quarts pence 


- 74 216279 8:81:11 £905 05S 


TE.” rf 60:3 200% 260 
.MI. [r5.-+t 20 =; 7» 5=35 


..' From the premiſſes it appears, . that when-two 
ings are given to. be mixt in ſuch manner as. the 
Rule of Alligation alternate requires, the propoſition 
eo. be demonſtrated will be this,.namely, - , -- - 
+: Three numbers A:B.C. being given in ſuch ſort, 
that A.is leſs then B;burt greater then C. if the: dif- 
ference between A.and B. be myltiplied by,C.. and 
the difference between A. and C. ;be multiplied by 
B. the ſum of thoſe produts will be equal to.the 
produt ariling from the.multiplication of A. by 
the ſum of the {aid differences, 


— Demonſration, 
E: = - to 1 
»alY.. Dd. ES oy 
FRY TIT 3. ir Tr PRIN | 
> AB” Me $ b - ®W ; : 2 
WIUSP > 8 I 2. | E 1H 
T2343 3. =? NW. w” TS | 
AT PARASY. 


"114.5 B | A=C,| BA—BC.'.._ 
CCI B-A|CB—CA_ 


B—C | BA—CA = B—C » A 


The difference between B.and A.is B—A. which _ 
multiplied by C produceth (as is evident by theſ 


ROSS 


=» ©. © © am oa. _ ate 8 


Lemml _ 


vhich]]. 


y the 


emmy  . 


Chap.VILI. 


| ſubſequent work, 


the. Rule of Alligation. 415 
Lemma aforegoing in the firſt Setion of , this 
Chaprer)CB— CA. Alſo the Uifference between A' 
and C is A=C. which multiplied by B producerh 
BA—BC. Then the ſum of thoſe two products i 
BA—C\, (fort CB and—CB expunge one the 
other) which ſum is manifeſtly the ſame with the 
product ariling from the multiplication of A the 
mean price, by B=C the ſum of the aforeſaid dif- 
ferences,(to wit,the ſum of A—C and B—A)for 
Tt Aand— A-expynge one another... .- . -; ,.7 
When more then cwo things of different prjcps 
are given to be mixt as aforeſaid, the Demonſtravien 
will nor be otherwiſe, for it: the ſum of every.twe 
produtts ariling from the multjplication.of ewe ak 
ternatedifferences by their reſpeRtive prices, be;e« 
qual ro the produd of the mean price multiplied 
by the ſum of the ſaid differences; the ſum of all 
the ſaid products will alſo be equal to the produ& 
of the mean price multipiied by theſum of {the 


| differences; as willclearly appear by view of the 
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. of coldfieſs, &c. - * 


> Oneſies of Appendix. 


"1. FI 4 - v-, i; 3, ti: 1 3 wb % 
*. "Moreover, becaulc if equal numbers be ſeverally 


- divided by one and.the ſame number, the quotients 


will beequal between. themſelves, therefore from 
the'premiſſes, this Corollary will ariſe, 
63 Y:iils - a Su. we | R | x 


COROLLARY. 
In the Rale of Allipation alternate\if the aggregate 
of-the products ariting from the multiplication of 
the'ſeveral alternate differences by their reſpeRive 
prices;bedivided by the ſum of the'faid differences, 
the qu tierit will bo equal to the mean price. © This 
may be a proof of-any example of the ſaid Rule of 


my » 4 ©} > f :t 41 
tion. 
@. © ». - 4 j GS 7 4 
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OF THE COMPOSITION OF". 
ail Ie MADICINES.” Rn 


Ire mort of this - 7, Medicines and Simples in reſpeR 
eas, Anas of their, qualities are conlidered in 
vical jwefuce, ſome of theſe five wayes, viz,. either 
#lſoTom.2.of * 45 they are hot or cold,moikt or dry, 
P. Herigon or as, they are temperate ; ſo that 
_ _— ſuch "Simples or Medicines which 

ore £4  work-heat in our bodies are ſaid to 


tick, *: be hor, 4 ch cold which are the cauſe 


"4 £ 


1T. The mean or middle between the extream 
qualities of Heat and Colaneſs , alſo between Dry- 
weſt and Hoiſfthre, is called Temperate or the Tem- 
Ei; peratnre ; 


pet | 


din 
cher 
dry, 
that 
hich 
d to 
-auſe 


Tream 
Dry- 
T em- 
tre; 
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perarnre 5 from which, each of the ſaid qualities hor 
cold,moift ahd dry,doth differ in four py xn that 
a Medicine or Simple is ſaid to be either remperate, 
or elſe hot; old, moift, or dry, in the firſt, ſecond, 
third or fourth degree. 

III. 1f the numbers 1,2;3,4,5,6,7,8,9, be pla- 
cedas you ſee from A to B,the differences between 
5 (the middle number ) and the ſuperiour numbers 
6,7,8,9, will. be 1,2,3,4, which thay repreſent the 
4 degrees of the qualities hot and dry,likewiſe the 
differences between 5 and the inferidur numbers - 
4,3,251; Will be 1,2.3,4, which may repreſent the 4 
degrees of the qualities cold and moiſt, the tempe- 
rature repreſented by o, being the mean or middle 
from whence the ſaid degrees do ſwerve. 


T O 
. oe 
| & 
Bog [4 | 
= T9 Luaalities hot 
7 | 2 and ary. 
6 I 
5 o ,T emperatare. 
4127 
3 | 2 ) Lualities cold 
3 -_ moiſt, 
AY 74 
= 
a. . © 
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IV. Since the Rule of Alligation alternate requires, 
thar of two things miſcible,rhe one mult exceed the 
Ee mean 
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mean propounded ind theother beleſfs, therefore 
the queſtions of Adigation in-this kind are to: be 
wrought with the numbers in the aforeſaid Cos 
lumn A B, for by them the degrees and qualities 
are diſcovered, being placed as you ſee in-the 
Column adjacent to A B, and for diſtin&ion. ſake, 
thoſe numbers in the ſaid Column A B, may.:be 
called the Indices or Exponents of the degrees, whitch 
Indices are to be uſed in the ſame manner as the pri- 
ces of Merchandizes in the queſtions of A4/sgatiov 
alternate in Chapter. 14 of the preceding Book ; 
and therefore thoſe examples may be compared 
with theſe, | | 


Prop, I, 


Having divers Simples whoſe qualities are| 
known, to make a compoſition or mixture of 
them, in ſuch manner that the quality of the Me-| 
dicine may be ſome mean amengſ the qualities oi} 
the fimples, and the quantity. thereof any quanti-| 
ty affigned. | | 

Example 1: An Apothecary hath four ſorts off 
Simples, A, B, C, D, whoſe qualities are a5Þ 
followeth, viz, A is hot in the: fourth degree, B 
is hot in the ſecond, C is temperate, and Ds 
cold in the third degree 5 the queſtion is to know 
what quantities of each ought to be taken, to 


' make a Medicine, whoſe quantity may be 12 oun- 
ces, and the quality in the firſt degree of heat? 


Seek 1n the aforeſaid column A B,for the Tudices or 
exponents of the qualities of the Simples given, viz 
for A which is hot in the fourth degree, take 9, 
for B which is hot in the ſecond, take7 5 for C 

” which 
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which is temperate, take 5; and for D which is 


io be cold in the third degree, take 2 3 that done, rank 
Cov thoſe numbers in the ſame manner as the prizes of 
—_ Merchandizes in the queſtions of the 14 Chapter, 


viz, deſcend from the higheſt degree of heat urito 


_ the temperature, and ſo proceed downwards to the 
y. > degrees of cold, ſetting 6. the Index or exponent of 
ohich the mean quality propounded, which is 1 Jegree of 
> PL* Wheat, as" common to them all : then by crooked 
[41102 BY ines or otherwiſe, conne two ſuch 7edices where- 
00K ; Bf one may be greater than the mean,and the other 
pared W-f, and roceeding according to the Rules of the 


ourteenth Chapter you will find that to. make a 

edicine of 9 ounces,and rhe quality reſulting to 
We in the firſt degree of hear, you muſt take 1 
Wunce of A (being that Simple which was hot in 
8) 4 ounces of B, 3 ounces of C, and 1 ounce 
Dt D, as will be manifeſt by the proof : 


. '/ S D The Proof, _ 
anti-Þ o 8 S ff... 


ts off $I 


e zl (9 tlAj}9xz1= 9 

Bl 52 4|B[7 x 4 =28 

Dil ©)s 3[C]S «x 3 = IS 

knowl C2 EET] 3. n-3 02 

n; rol. --.- 9 9)54 (6 

n- - : 

heel aſtly, by the Rwle of. Proportion you may 1ncreaſe 
-«c orfÞ< 4fedicine to the quantity of 12 ounces, and yet 


e quality to continue in the firſt degree of hear, 


Vi& wY ot , 
; cording to the following operation. 


ike 9, 
for G 
which 


| If 3-4 0112. 
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DS D D 

0.1:: 12, 1-fof A 
9 -'S 12 , $51ofB 
0.3:: 12 4 |® 
9.1 :: 12 . 1:|%D 


3 


The quantity aſſigned 12, ounces. 


By other connexions of the qualities , other 
quantities of each Simple would ariſe,but that hath 
been ſufficiently manifeſted in the queſtions of the 
fourteenth Chapter, | 

Example 2, Suppoſe there are five Simples, 4 
B,C,D, ZE, whoſe qualities are as followetb 
viz, A ishot in 3*. Bis hot in 2%. Cishot i 
19. Dis cold iny*. Z is cold in3®. anditi 
required to mix four ounces of B, with ſuch quan 


ities of the reſt, that the quality of the Xedici 
may be temperate ? 


O IMS 

= S- - 

3 I 1114 

(7 j 3 [31s 

4 3+t114]D 

2 | 2 2]E 
TI 
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' Proceed as before,ſo will you find that to make a 
Medicine of 11 ounces, and the quality of the Form 
reſulting to be temperate, you muſt take 1 ounce 
of A, 3 Ounces of B, 1 ounce of C, 4 ounces of D, 
and 2 Ouncesof Z , then lince the quantity of B, 
in the compolition propounded is limited ; viz. 
4 ounces, find numbers which may be in ſuch pro- 
portion to 4 (the quantity of Z aſligned) as the 
numbers 1, 1,4, 2, (the quantities of 4,C,D, E, 
in the. aforeſaid Compolition of 11 ounces) are 
othetWunco 3, (the quantity of B in the ſaid Compoli- 
t w_ tion) in manner following-; 


Example 1. Syppole a eaicine to be compoun- 
led of two Simples, viz. 6.Qunces of B hot in 4*. 
1 )5$(5ſpnd 3 ounces of C hot in 39. and it is required to 

ind the temperament of the Medicine, viz. the de- 
rree and qualiry reſulting from ſuch mixture ? 
deck in the aforeſaid Column A B tor the 1rdices 
; Ec 3 o5 


of the 

es, Fl. 8 Q 8 Q 

oweth} : : 

- hot it 3 « 1 53 4, 1 of A. | 

d it | 3. 3 53, 1- of C. (tobe mixed with 

h quan 3 «47: 4. 5E of D. ( 4 ounces of B, 

Medic! 3 -ER24 #5 2Z 'of E, | 

roof. Prop. II. 

= 5 A Medicine bein compounded of divers Simp/cs 

= 21 Swhoſ lities 4nLities are known, to find 
ole qualities and quantities are known, 

= 6h | 2 the exact 
e degree of the Form reſulting, wiz, the EX 

.=16 h 3 

: emperament of the Medicine. 


Proct 


hw 
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of the reſpeQive degrees. .and qualities. of. the 
Simples given, and diſpoſe, them - orderly '1n ranks 
right againſt their reſpe&ive..quantities, then 
multiply each 1zdex by its reſpective quantity, 
and divide.the ſum of the produdts. by the ſum ot 
the quantities, ſo will the Quotient\be the. Index 
\ of thedegree and quality. of the Medicine 5, 


- 4 


BY 
Y 
-_ wu = » <4 2_——_ _ - i __ 
CN Nr ON OE ES ee eee SES 


$0. in the. ſaid exariple-, the Quotient will bY 
found 8 =,which is the Index of 3 degrees of heat, 
and therefore the ſajd Medicine is hot in 3—- de- 


very oe » DES Abs” OE WB 


rees. 

| Foraſmuch as any two quantities miſcible ac- 

A cording to the rule off Aligation alternate, are | 

. ſuch proportion one to the other, as the re . 

a ſpeRive alternate differences between the meanlff © 

| quality of the mixture ant' the qualities corre ? 

3 ſpondent unto the (iid quantities, the demonſtri ! 
rion of the aforeſzid\r»/# will be manifeſt by tht L 
Corollary aforegoing inthis'Chaprer, * '  MF© 
' "Example 2. Suppoſe a' Medicine to be compouny 3 
ded of 4 Simples, whole qualities and quantitiehff © 
are known, viz. 2 ounces of 4 hotin3?. 3 ounce}. 
bf B hot in 2s, 4 ounces'bf C remperate, and) n 


ounces of D cold in 4®. 'and ler'it be required tt 
G of 44 '-b F #2 SS $9 454058 BS; «? +3 ; find 
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find the mean quality reſulting from ſuch mixture. 
ranks © According to. che aforeſaid rw/e, I multiply each 
then 7ngey by its refpeRtive quantity, and divide the 
tity, ſum of the products by the ſum of the quan- 
1m offil tities, ſo the quotient .js 4+,, which is the /ndex 
Indezl of + degrees of cold, (for the difference between 
5 the Toe of the temperature, and 47 the Index 

found, is + degrees of cold) which is the quality 
of the aid Medicine. 


= 0 

Sx £ 

$ x 2 = 16 

7 x 3 = 21 

*-&. = 20 
ill bf © Ir 
f heat, {2 


2. de 14) 62 (47 


Example 3. Suppoſe a AMeaicive to be compoun- 
ded of ſeveral Simples, whoſe qualities and quari- 
tities are as followeth, viz. 4 ounces of a Simple 
which is cold in 2%, and moiſt in 1*%. 5 ounces hot 
in 3*. -and (in reſpe& of dryneſs and moiſture) 
temperate ; 3 ounces hot in 2% and dry in 2®, 6 
ounces hot in 1®, and moiſt in 4%. 4 ounces cold in 
| 3*. and moiſt in 2®, the queſtion is. to know the 
temper reſulting ? | 

In the reſolution of this queſtion there muſt b 
two diſtin& operations, each of them like to that 
n the laſt example, viz, 

Ee 4 1. Find 


—— We 
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t, Find in the ſame manner as before, the de- 
greeand gy reſulting from the commixture 
of the qualities hat and cold, : {0 will you find 5— 
which is the Index of —< degrees of heat (for the 
difference berween 5 the Index o6f the tempera- 
cute and 5= the Index found , is 7 degrees of 


hear.) 


Bw S = © 
T- FF 
3 Xx 4 = 12, | 4 * 4 = 16 
8x5 = 40 $ 23J 25 
7 x 3 = 21 | 7 X13 = 21 « 
6 x 6 = 36 1 ©<'6 =... 6 
2 x 4 = .B 3 * 4 => 12 
22) 117 G2 | 22) B80 (34 


| 2-Find in the ſame manner, the temper reſulting 
from the mixture of the qualities dry and moiſt; 
ſo will you find 3 which is the Index of 1 de: 
Sree of moiſture ;.fo the quality of the ſaid Me- 
dicine is © degree of heat, and 1— degree of moi- 
ſure, as by the operation is manifeſt, © * * 


Prop. III. 


To augment or diminiſh a Medicine in quality accer- 
| Ang to any aefree aſſigned. hr rs 


Suppoſe a Medicine to be compounded as fol- 
joweth, viz. 1 dram of a Simple hot in 49. 2 dratfi 
hot in 3%. 2 drams hot in 29. idram hot in Ye. 1 
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dram cold in1?, and1dram cold in 29, Then will 
the quality of the ſaid Medicine be in 1+ degree 
of heat, (as will be manifeſt by the ſecond Propoli- 
tion.) Now letit be required to augment the ſaid 
Medicine in quality, viz. to add ſuch a quantity 
of ſome one of the Ingredients, (or ſome other 
ſimple) which may raiſe the qualicy of the Medi- 
cine — degree; ſo that the temperament of the Me- 


 dicine after it is increaſed in quantity, may be 


jn 22. of heat. Make choice of-ſuch a imple, the 
Index of whoſe quality may exceed the Index of 
'the quality aſſigned, viz. make choice of that 
ſimple which is hot in 3%. whoſe index is 8, then 
proceed according to the 1 example of the firſt 
Propoſition ; ſo will you find that if 1 dram of the 
aforeſaid Medicine be mixed with — dram of that 
ſimple which is hot in 3®. the temper reſulting 
from ſuch mixture will be in 22. of heat. , 


 'Laſtly,by the Rule of Three,fay,if1 dram require 


Medicine firlt given) require ? | 
Anſw. 4. drams : So that if 4 drams of a (ifpple 
which is hot in 39. be mixed with 8 drams of a'Me- 
dicine which is hot in 1— degree,the remper reſul- 
ting will be in 2% of hear, as by the operation is 
manifeſt, _ - po pee” 


—=.dram, whart ſhall 8 drams (the quanticy of the 


Tad, 


Compuſition of 8c. 
R 


lity,. you are to make choice of ſuch a Simple, . the 
index of whoſe quality may be leſs than the Index 


—_— OTE | 
' Hers obſerve, that if in queſtions df this nature, 
thequantities of the Simples be expreſt by weights 
of Over denominatisns they are to be reduced to 
thitweighe which is-of the loweft denomination 
in the queſtion, according to the ſixth r#le of the 
ſeventh chapter of the preceding book, 

The augmenting or diminiſhing of a Medicine 
in reſpe& of quantity ; Alſo the finding of the va- 
lue of any quantity of a Medicine, the prices of 
the ingredients being known, will be familiar to 
futh as underſtand the Rule of Proportion, and 
therefore I ſhall not inſiſt upon them. 
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CHAP. IX. 


A Demonſtration of the common © Rnle of 
Falſe by two Poſitions. | 


7 


I. Hat the ordinary. double Rule of Falſe is; 

WwW and how to bÞ uſed in a ſuch 
queſtions which cannot be readily applied to any 
of the other rules of Arithmetick, hath been fully 
declared in the 15: and 31 Chaprers of 'the prece» 


. ding book, it remaineth to ſhew- what. kind-of 


operation. is preſuppoſed. before the ſaid Rule can 
be applicd to the refolution of a queſtion, and 
then to. demonſtrate; the truth of the Rule is 
EIT, IT e) G ry 
11.In the ſaid Rule of Felſe,' look what operatian 
the- queſtion requires. to. be performed with the 
number ſought and ſame given number or name 
bers ; .the ſame kind of operation ineyery reſpec 
js to be:made with each of the ewo feigned num- 
bers, (commonly called Politions) andthe ſaid gj- 
ven number or numbers, which threefold proceſs 
being finiſht, (wheth?r it be by any one, or all of 
theſe rules, to wit, Addition, Subrratlion, mit iplicats- 
on, and Diviſion) there will ariſe three remarkable 
numbers or re/#/ts, to wit, 'one reſulting from the 
rye number ſqughe,and exrq pebers refyſting from 
EEE RIOT IIA TY OY whe 
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the two feigned numbers ; then from theſe three 
reſults, the errors are colle&ed, which arc nothing. 
elſe bur the differences berween the true reſulr,and 
each of the two falſe reſults. 

MII. After the ſaid errors or differences are diſ- 
covered, the Rule of Falſe will be of no force unleſs 
this Analogy or proportionality doth ariſe, name- 
ly the Grſt exror muſthave the ſame proportion to 
the ſecond , as the difference between the number FF . 
—_ and the firſt feigned number hath co the 
difference between the ſaid number ſought and the Iſh , 
ſecond feigned number 5 here therefore it may be ' 
demanded,what kind of operation will produce the 
ſaid Analogy? To chisI anſwer, when the queſtion 
requires the number ſought to be increaſed, leſſen- 
<d, multiplied or divided by ſome given number, 
or the number ariſing from ſuch operation to be 
, Increaſed, lefſened, multiplied or divided by fome 
given number; in any of thoſe caſes, the aforefaid 
Analogy will neceffarily-arife, as I ſhall here ma» 
nifeſt th all the aid caſes. Firſt, therefore1 ſay; 
when unto each of three numbers(namely,the num- 
ber ſouglitby the Rule of Falſe and the two feigned 
numbers) one and the ſame number is added, the 
ſaid Analogy will enſue, for in this caſe the diffe- 
rence between the firſt ſum andthe fecond, will be 
equal ro the difference between'the firſt and fecond 
of the ſaid three numbers 5 likewiſe the difference 
| between the firft ſum and the third, will be equal to 
the difference between the' firſt number*and'the 
third , which: may be proved'in manner following. 


Suppoſitions, 
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Suppoſitions. 
Let there be three numbers, to wir, 


__z_S . C 
__— _ 


Suppoſe alſo that the firſt number A is greater 
then either of the numbers Band C. 

Suppoſe alſo, ſome number as D (3) to be added 
to each of the ſaid three numbers, ſo will the three 
ſums be, 


ATtD] 15 
BtD]1io 
C+D{j 8 


The Propolition to be demonſtrated is, that the 
difference between the firſt ſum and the ſecond is 
equal to the difference between the firſt number 
and the ſecond; alſo that the difference between 
the firſt ſum and the third is equal to the difference 
between the firſt number and the third, 


Demonſtration, 
The difference between the firſt number and the 
ſecond 15, 
. A—— B 


The difference between the firſt ſum and the ſe- 
cond is, 


A + D—-B—=D 


But 


434. 
the former, (for + D and == D expunge one the 
other) to wit, 


AFD=—=B—=D=A—=B8 


Therefore the firſt part of the propolition is 
proved. | " 
Again, the difference between the firſt number 
and the third is, 
| AC 


The difference between the firſt ſum and the 
third is, 
AtD—C—D 


But the latter difference is manifeſtly equal to 
the former, for & D and — D expunge one the 0- 
ther) viz. {171 2 
is { 64 Art. Hare <4. xa 


Wherefore the propoſition is fully proved. 


The like property might. be proved after the-gÞ 


ſame manner . when one and the ſame (number is 
ſubtracted from three numbers ſeverally. 

Secondly, when three numbers(namely the num- 
ber ſought by the r#le of Falſe and the two feigned 
gumbers) are ſeverally multiplicd by. one and-the 
ſame number , the aforementioned Analogy. will 
likewiſe enſue, as may be thus proved. 


S uppoſptians. 
Let there be three numbers, to wit, 
A \ B = (6 
3.3.6 


4 Denvunſtvation of Appetidix; 


But the latter difference is manifeſtly equal to 
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.- Suppoſe alſo: that the firſt number 4 is tefs 
than either of+the numbers F and C. | 
Suppoſe alfo; '6ach of choſe three numbers to be 
multiptied by one and the fate number 'as D (4) 
andthe three produRs to be theſe, . 


DA 12 
DB --- 20 
DC 'Y 32 


- The Propofition to be demonſtrated is, that the 
difference between the firſt produt and the fe. 
cond, hath ſuch proportion to the difference be- 
tween the firſt produt and 'the third, as the dif- 
ference between; the firſt number and the ſecond, 
hath to the difference between the firſt number 
and che third, 4s. Agr + 


DB —DA.. DC—DA:: B=-A., C=A 
S . 20 Il 30S, 


Demonſtration, | 


SW” Forafmuch as: (by the 17th Prop. of the ſeventh 


book of Eaclids Elew.) if a number (D) multiply- 
ing two numbers(B— A and C—4 )produceth 0- 
ther numbers (DB—D4and DC—DA)the num- 
bers produced by rhe mulrtiplicacion ſhall be in the 
ſame proportion as the numbers -multipHed are, 
therefore | 
DB—DA . DC—DA::: B-A .C—4 


which was to be. demonfirated. - 7 

_ Likewiſe when: 3 numbers -are divided by one 
and the ſame. number the demonſtration will not be 
; otherwile ; 
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otherwiſe ;_ and becauſe by the;ſecond Sefion of 
this Chapter, the errors in the rule of Falſe are the 
differences between the true reſult and the two 
falſe reſults, therefore'from the: precedent demon- 
trations it is evident; that the afore-mentioned A- 
nalogy or proportionality (namely, when the firſt 
error hath ſuch proportion. .to the ſecond, as the 
difference between the number ſought and the firſt 
feigned number, hath to the difference between the 
ſaid number ſought and the ſecond feigned num- 
vr will ſucceed from ſuch operation as is before 
declared in the beginning of the third Seioy of 
this Chapter. + + 1$541-5 TL 
: IV. Now to diſcern what kind of 
I» know whe- operation will not. produce the ſaid 
_ s queſtion Analogy, obſerve this. note, viz. 
reſolvable h it; : ds 

by the Rule of When 2 queſtion requires ſome given 
Falſeor nat. number to be divided by the number 
>. ſought or any part thereof, alſo 
when the number ſought or ſome part thereof is 
to be ſquared, cubed,8&c,Likewiſe when ſome parts 
of the number ſought are to be multiplied one by 
the-orher I ſay from ſuch operations the afore- 
mentioned Analogy will not ariſe, and in thoſe 
caſes, the ordinary rule of Falſe will be uſeleſs 3 as 
may partly appear by the two following examples, 
Viz, What number # that by which if 360 be divided the 
quotient will be 24 ? Here if two poſitions or feign- 
ed numbers be taken, and 360 be divided by each 
of them, the errors will not be in the ſame propor- 
tion with the differences between the true number 
ſought and the two feigned numbers,and therefore 
the r»le of Falſe will be uſed in vain: yet if itbe 
askel what number 1s that which being mM 
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by 24; the produ@will be! 360; the an/wer” to this 
Jatref queſtzon'is che ſathe with'the anſwer to'the 
former,- and\may be found by the ro of Falſe, but 
ſuch kind of interpretations :and'-inferentes"are 
not alwayes obvious, and therefore ſince the 
preparative work of the rale of Falſe, (after 2:num- 
ber is taken by gueſs for the number ſought) -pro- 
ceeds gradually from one condition in the queſti- 


on to another; :it will for the: moſt part be eaſie to 


determine whether the ordinary r#le of: Falſe will 
take place or not, by comparing the conditions of 
a queſtion with the note before given. . 
Another Example , 2 certain perſon being deman- 
ded what number of years he bad lived, anſwered, 
if =: of that number were multiplied by = ofthe 
ſame number, the produc would ſhew the number, 
or his age: here itwill be in vain to ſearch rhe 
number fought (which is 40) by the 7ale of Falſe, 
for the aforementioned Analogy or proportiana- 
lity will not ſucceed, and the queſtion cannot eali- 
ly.bereſolved without Algebra. - 

Now from this ſuppolition, that after the prepa- 
rative work of the rule of Falſe is finifht, the errors 
will be in ſuch proportion as aforeſaid, I-ſhall make 
ic manifeſt that the Rule of Falſe: will diſcover'the 
number ſought. = MES | 

F. In the Rule of two falſe Poſitions there are 3 
caſes, viz. the errors are either both exceſſes and 
noted with +, orelſe both defeRs and noted with 
—, or laſtly one of the errors -is noted with+, and 
the other with —, | 

In the two firſt (caſes, the Rule is this, Multiply 
the Poſitions or feigned numbers by the altern er- 
rors, viz, the firſt Polition by the- ſecond —_ 

4 | ene 
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the fecond Poſition-by the firſt error, and reſerye 
thoſe: ProduRs ; then. dividing the difference; of 
the ſajd products by the difference, of the ſaid er- 
= the quotient.ſhall be the. number ſoughic by 


10n, 
| — demonſtration of the ſaid Rule here fol. 
lonecth. j% 


fg TOP: the: errors Are both exceſſes. and noted th 
1 wt 


© 
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+ i. Lee ſome number unknown and ng « 
by the rule of Falſe be repreſented by, 
2+ Let the firſt Poſjtion(or r= d/y num- B 
ber) be . ' 
33 And the ſecond feigned number . © 
4 | Suppoſe alſo that B is greater then C, and 
cach of them greatcr then A, 
5. Moreover Tuppols the error of the firſte ” 


polition to be * » 
6. And the ehraT of the ſecond polition G 


tobe . 
5''P7q Suppoſe alſo that this Analogy will be found 


in the ſai numbers, Vic. 


B—4.,C—-A::F,G 
- 8. The Wars to be demonſtrated, 


EB 
—— 


j} 
j 

i! 
H 


= Demon ., 
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oof 

Ty Demonſtration. : 

by 9, Foraſmudþias by ſugpaſition in 5%. 

ol. - xl 2 - Drmih'; C—A i: F.6 

a 10; Therefore by comparing the rectangle of 


the extreams to the reangicpf the means, 
GB—GA = FC—FA 
11, And by equal addition-of FA, 


A 

FA. F GR="GA=zFC 
, "5, 
\ | 12. Apain, foraſmuch as by ſuppolition in 4?. 
nd YR > Cc | 


| 3. Aud conſequent out of 4, and12.... 


G 2TH B—A > CA 
nd 14. Thereforeout of 9. and1i3*, 
95 qt EF -:G 
15.. Therefore | 
—_ 727. 
16, Therefore 
FA—GA.> ©o 


'» Ff 2 17.There- 
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17. Therefore by equal ſubtra&ion of GB from 
the equation in 119. | 


FA—GA=FC—GB 


18. Wherefore by dividing both parts of the laſt 
equation by F—G,equal quotients will ariſe,viz. 


ASEC=GB * 
—GC 


which was to be demonſtrated. 


Caſe Il. When the errors are both defefts, and neted 


With — 
Snppoſtions. 


1. Let ſome number unknown and ſought A 
by the reef Falſe be: repreſented by ...... 

2, Let the firſt polition (or feigned num- > B 
ber)be ...... | | 

3. And the ſecond poſition, ....... 


C 
4+ Suppoſe alſo that Bis leſſe then-C,and each of 
them lefle then A. 


Polition tobe..... | F 
6. And theerror ofthe ſecond Polition .. G 


7. Suppoſe alſo that this Analogy will be found 
inthe ſaid numbers, viz, 


A—B.A—C::iF.G 
8. The 


aſt 


ted 
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8. The Propolition to be demonſtrated. 


Fea FC—=GB 
EF whe: 16d CY 


| Demonſtration, | 
9. Foraſmuch as by ſuppoſition i 7 
A=B.. A—C-: F.G 


10. Therefore by comparing the reQangle of 
the means to the re&angle of the extreams. 


FA—FC = GA—GB 

, 11. And by equal addition of FC On 
FA ETC GA=OB 

x2; Again, foraſmuch As by ſuppoſition/In'q. 


3 _ FLU "_ 'B a) c ths J 
-0 3; And conſequently our of 4: and 1: 12% 4; 
AB; > AE; 
14. Therefore « out of 99, and x3 . 
6.19 31000009} as = G- 
75. Therefore - | 
- - FA > GA | 
Ff 3 16. Theres . 


O04 * Pot WA omen or reel AA EA EPI OO AT OO <A AI» OECD 


loweth. 
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16, Thefkefbpe 05h 7 1 2toqonG] SUL f 
, —_ N d” & x 
FA--GA,S 0 
> Rf %.4 þ o 


As 5 


17. Therefore by equal ſubtraQion of GA from 
the equation in 11% 


FA—GA = FC—GB 
* 712 991311099! 12 e6 ehumitioT .v 
18. Wherefore 2; dividing both parts of the laſt 
equation by F=G,eqtalquorignts vill ariſe,vis. 
GR 220517 


05 30 BELL 145T 21 
128 nr trigee® 37 500 07 7009 gd, 
which was to be Tefidiſirared.” AT 


l 11 ie ann: ft. lorne ir i tHe | ”y 
Caſe III. When one of the errov+ kth (to 
with neal fy_t gn therpther yr efe®) Ont 
by Ss £1 10} ot, 
Inthisehſmd Eaſe the-Rue of Bll this, via 
Multiply the Politions by the altern errors, to 
wit the firſt Politiondy thefecond error, alſo the 
ſecond Poſition by the firſt error,and reſerve thoſe 
produQs, 'thenvividing the-fam- of the: faid:pro- 


duds by the ſum of the ſaid errors, the quotient 


= F 4 4 
_— a ” 


ſhall be the number ſought Sythe queſtion. 
The Demonſtration of this latter Rule here fol- 
Suppoſitions. 
| 1.Let ſome numbeEunkngwn and ſought by? A 
the rule of Falſe be repreſented Dy:63:87 722 
"2. Let the firſt Boſirion by? . ,.. . "= 
I Da ks $4 y 0 "FE, ; £; 6 : i And 


LO 


pa 
ix, 


om 


Chap.INX. -3Þs Rule of Buſs > 4£4:Þ- 
- 3. -And the ſecond Pofition ©, cc, ; .- 5 205545 
4-.Suppoſe alſo that Bis orexter then C,and alſo 

greater then A, and that C is leflethen A. 

5. Moreover, ſuppoſe the error of the ay c 

Polition to be ......; 
6.And the error of the ſecond Poſition tobe: G 
7. Suppoſe alſo that this PR will be found 

Io batle'fa numbers, _ LoR% 


BA. AC : 3 -Þ, 'G  301001.01 


8. The Propolition to be lemonktrated, : 


"N= FEB... Gow 2 
a4 +» 7 4443 $4 444 
v.] ; 31 TY r f.3 AN 21 ons, 


| Demon 2025522 If nods 


, "17 I 
ft + abs c 4 f 


9. Foraſmuch as by ſuppoſition in 7 J 
B —A A>C ; :B G 
via 


-ra0.Tbereſodog per idakfl ail _ of 
Seki £0 the Folllnghe of theextreams, * * 37 © 


= "EAonBC = GB—=GA 1344} 40 


210} 450M! =? 


-2:1,And-by: | oy abuddition 'of FE and: GAxothe 
ite g 


FT? 
. 


laſt equation; 69414 ariſe. 1} 1401094 (125 
fr 05:01:90 930159 y AI S09 
ome! £93 'D "BA ul GA= GB. + FC oy S| 
Tt, 5 SOBER Ss b='> | i ! | Þ»- 3 4 Sh x2 


12. . Wherefore by dividing both parts of thelaR 
SEES Ff 4 _ equation 
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equation by.F + G, equal quotients;will ariſe, viz, 
tC oaw 2117 In EY GB + - Wadi : G 


which was to be demonſtrated.  - + _ nga 
; -The learned Herigonius (in cap.13. Tom, 2. 0f bis 
Crnrſus Mathematica) hath delivered anqgther way 
of reſolving the rule of Falſe, namely, by the two 
following rules, viz, . ew ifh2. 
When the figns of the Errors are unlike. 

EO mob od ©: 690017, b 

Rule 1. As the ſum of the errors is'to the firſt er- 
ror,ſo is the difference of the ſuppoſed numbers to 
a fourth proportional, which bezog added ro the 
firſt ſuppoſed numberwhen the ſaid firlt ſuppoliti- 
on is lefs then the fecond, or ſubtracted trom it 
when it exceeds the ſecond; the ſum or remain- 
der will be the true number ſought. 


Whey the fgns of the Errors are nnlikg, 


Rale IT, As the difference of the errors is to the 
btſbergor;ſo js the dificrence of#he-{uppoſed num- 
bers to a fourth proportional,. which deing added 
to the firſt ſuppoſed number when che ligns are — 
or ſubtracted from.it: when the ligasare +. the ſum 
or remainder will be the number ſought. 

- . Fock which rules 'the ſaid Herjgoaniue demonſtrats 
etch geometrically by lines, upon ;a;{\uppolition/ of 
the Anglegy or proportionality_before mentioned in 
rhe third Se&jiqn of! this Chapret 7,and the ſame 
may likewiſe be calily demonſtrated according 
Bb rhe precedent merbgd by Jextets, 107) 14 77 £ 

reac my | 2: CHAP. 
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" oe > 0 kh 


"it Gold > Aſi. 2 pence. 
* FN; 0OTOU EC! | 


— 


A Colleftion of pleaſant and ſubtil Dneſti- 


ons,” to "exerciſe all the parts of Vulgar 


b 


Examples of the Rule Veſt. x. If a wedge of 
,tr es mixtly +6) "Gold weighin 17-2t6.0f 
with other rules, T roy weight )e worth 
679-16. fterling, whar is the yalue of 1-2 grain of 


'$++# 


: $a a oh 24 13319 
11ff *I22 47% 4 "v7 "wht "Y r L 
hap =o es — 


rof iof i= 
ans 32 | |<. 46dy 
WW a8 * 120 


Dnueft.2.A mandying gave to his eldeſt Son Zof 
—of his eſtate,to his ſecondSon— of < of his eſtate, 
and when they had counted their Portidns,the one 

thad 40 /.more then the other, the remainder of the 
eſtate was given tothe wife and-younger children, 
thegueſtion is, 'what was the portion of the eldet 
Son, alſo of the ſecond, and how much did belong 
i» thewife and younger childrea?- | 
108 Anſw. 


2 
it + 34 


. 
Co 
- 
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Anſw. The eldeſt Sons portion 100 /. the ſecond by 
Sons portion 60 /,-and 440/. for the wife and tha 
younger children. 

The frattions being reduced, + will be manifeſt that (Wc 
the eldeft Son had - Aud the ſecond — alſo the difference 
y the f aid yy bas & -- —, then ſ « F 


ſhe 


s - $4 - 
X ID i > = 
L508 =. TY, 6 43 4 ad *. \ I - k, j 


e econd Soxs A oedode Ns | | 60 
iffe erence. 7 their portions, 6.04 | OY 
aye» | be eldeft Sour Ap * © oo . S eg 10C 


$52 an 
- 2 


. # 
Ean—_ ry —— OZ » T oy 


15 c 


Wu {Th 4.7 F 


. Toth 609—'160 = y =440 dhe wiſe and: 
ger thi larpn. t 


| Bu. A FLEA EN man received 6621, pbich 
was = of * of his elder brothers portion, and 3- 
times of his elder þrothers portion was 1= times 
of his fathers eſtate, the queſtion | is, what, was the } -: 
fathers eſtate ? Anſw. $560 {, * * 3: 
= ='2+/,1 007 f Rr + br SPP wo 4 
x 69 or; ED 3s Ti N43. 448i 5 :; Age 

1-0PF (OS T8 1 INC 

in Burp, 4. if Aran finifh awwork in 20.dayes;xnil 
Bin 30 days; 2in:whar cimreioitl ghatywork be &- 
miltied by & andByorking/rogerher Mfr Th 


T2aum vw04G bi. Snow; < 


Firſt find whiwquantirpat/ohe work-nwill te 
done 


m_ 


ot - ene ene wa We *'. 1> 


div. fChap.X.  Wurftions; 447 
condjſdone' by: exch workmuiy in ne 6nd the fame'time 
andſtHenit willbe;: as che ſam vf-ebofequanticies:is in 
pfoporeion:tothe (aid rime,. fois; 1or the whole 

that [works the titne wherein fur iwork! will ben» 
rence ny by bobtr worhaney Me Mon, = wy 


hoy Tn __ 
309540 22 ; 
SE "n) 


&  o-_— 


livers! it appeacs "R A and B working together 
20 dayes, will finiſh that work oace, together with 
2 of the ſame work, therefore ſay again by the 


_ Rule of Three, -— —— 
bp is 5 work \ * dajes *** wy : Unyts® 


2 [@\w JOOIPL2 A005 D426 Smet, {2 jd? \ 96 vx {v 
e Pp WI rt 

> Queld,, DL 24k. 0 NI 

es | xErem adfto "* _— _—_ 6 bin 

he ng o 
ni ns, en bn FOR ' Þ 'n 
»1r/as MEET 0 bo , Tn I's 0712 
37 ras of uf roy $13. 


Luo fi os We F9 repic lere ale 


4 |,The fenſe is Hog | BbrazeniLyon being placed 
$621 (br tifipeal fountain, conjey eth water BP 2 
Ciſterri by -pwo fitdains ifſaia g: (romthiseyes, caſo 
byypatfrom his. mouth, and by awotherat the bogs 
ae of his right. foot. . Now: the, .Pipeythfough 
whjes theſe ſtreams pafle;are « of different CaPacielen 


LE 


.@ 
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in fuch ſert, 'thatiby.ebe righteye; fer open alone, Na 
the reſt of the;itneatys being ſtope,. the(Ciſtern-walle! ©: 
be filled in twa ddyes ; (the length of a-day, beinghe * 
ſuppoſed to be;a2;houts} bythe left eye alone infime 
three dayes;:by the foot alonein-four dayes, 'andock 
by the mouth alone in {ix hours, The queſtion js, 
to find in what>time the Ciſtern will be filled, if all 
thoſe ſtreams beſet open at once:?- 

Anſwer ,- day. 


"ayer, Ciſt. dayes Cit. 
2 vr I- 
397 4 13 'T if Beit 4 16 1 02. 47 
£3 =, MOHIC 3-117 6nd [i 7 


* 


The ſn «9: Ciſterns that will be filled in 3 dayes 
” all the foun ſtreams running together : Then ſay 1, 
7 ne rule of T hree. 
Gifs. Dajes +46 Side 

| 97's P  EyOy 8 _ n ; | gh. —— 
per 6, A Ciſtetn'in a certain Conduit is ſup- | 11 
plie wb WE 'dffx pipe of ſuch bigneſs, that NU 
if the cock A at the end of the'pipe be fer open, the 
Ciſtern will be fille'in'= hour moteover art the 
bottom of the Ciſtern two other cocks F and C are 
placed, whoſe capacities are ſuch, that by'the Cock |} 1 
3B Tet open alone-'(allthe reſt being Ropr)! the Cie 
ern ſuppoſedto be: full) will be empried/ in-12 
hour; alfo by-the cock C ſetiopen #lone 'the'Ci- 
fetty will-be emptied in 2 hour $' now becauſe 
morewater will be infuſed by the'tock' 4, then'can 
+44 FT le : be 


dis 

one, PPAPiR- Breſtions. 443 
willde' expelled by both.the cocks B and C in ene and. 
eingfhe ſame time; the queſtion is; ro find in what 
e infime the Ciſtern will be filled if al] the ſaid three 
andfocks beſer open at once? Arſw, 1_Lhour. 


1 1s, f| After the manner of the fourth queſtion of this 
fallkhaprer, find how many times che ciſtern will be 

mptics in one and the fe ſpace of time, by the 
cocks B and C running together, alſo how much 
of "the ciſtern will-be filled by 4 in-the ſame time, 
then will the difference ſhew how much of the ci- 
tern is gained by the filling cock in the ſaid time : 
Laſtly, as the ciſterns or parts gained are in pro- 
portion to the correſpondent time; ſo is the 
whole ciſtern, to-the time whereig it will be gain- 
ed or filled. ty ot, a; 


— hos. ciſt. hon. ciſt. | 
ſay ſl. 24 <1 :: 13. (E)S0CC | 1 
add 1 54 B 


3 
ſum 12 


how, ciſt. hou, >in 13 hour. 
p- £1. + - 23. 57 15. (25 filled by 4 | 
at. | ——_ c___—_ 
he | 12 gainedby A 5 
ie 


re ciſt. bon. ciſt, how. 
« F MW. 15: + = Tt $0 | 
. 7. Suppoſe a Dog, a Wolf, anda Lion, 
7 Ely 5 Sheep, .—F that the Dog could 
4 eat up the ſheep in an hour,the Wolfin 2 hour,and 
. the Lion in < bour ; now if the Lion begin to eat 
» | — bour before the other two, and —_ all 
? | three 
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threeeat together, thequeſtion is,in'whar this the 
ſheep would'bedevoured ? Ay/y, -Z Hhour. 


F, If = T1 2's L-. S | Fa 
© Thus ic appears that of the. ſhecp wop)d, 
ten by the Lion, .befoxg the Dog .3hd Wolf began 
cQ Ear, EN LTET IE 119941196 
II. Proceed according to the fourth queſtign, {o 
will,you God the remaining # to. be caren by them 
al in —hour, which added ro 4 gives. hour, in 
which time the ſheep would be devou red,” * 
Leſt, 8. It42e: 7. be to be diſtributed amongh- 
' three perſons A,B,C, in ſuch ſort, that as often as 
Artakes 5, B hall eqke 4, and as-often as B takes, 
33 - ſhall rake 2 , what (ſhall. be the ſhare of 
eac | 


15 


Anſw.'A $121. B 4121, C2741. 


Find three Numbers which may expreſſe the pro- 
portions of their ſhares,by the Rule of Three, or(to 
avoid frations) thus, 


1.1, MJ 
66h 


P 


5/3 = 15 
3 x4 = 12 


>» 


4x2 = 8 LF OT 
Saleh Ye # 3 | 
35 » 120” Ex» 12 ? 4a1= 
| =. 8 35, 7 
> Ny OR: 
Tos 


"neſt. 9. A Governour of a certain Garriſon; 


being delirous to know how much money the Porr 


certain moneths,, made choice of 'aJoyal ſervant, 
giving bim order toi receive: of: every coxchman 


paſſing with a coach 4d. of every: borſeman 3d, 


and.of cvery foarman:d. Now attheyears end}: 
the ſervant making his accompt to the Governour, 
giveth him 94. /. 155.104. and lets him know that 
as Often as 5 paſſed with coaches,9 paſſed on horſe- 
back ; and as often as 6 paſſed -on horſeback, 10 paſ- 
ſed on foot , the queſtjon is,. how many coaches, 
horſemen , and footmen. paſſed? Anſwer , 2500 
coaches, 4500 horſemen, 7500 footmen, DH 
Find 3 propertional numbers. after. the manner 
of the eighth queſtion, which will be 5,9, 15,'then 
proceed. as follameth, is __ 


» &-S 
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| d. 
5 Coaches .. 20 


o Horſemes 18 
I5 Footmen « 7— 


- nt OE a C's 2500 
Tf 45< . 22750 S! 9 . 4500 
| 15 . 7500 
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weft, 10. A Factor would exchange 780 |: fler- 
ling tor double Ducats, Dollars, and Freneh 
Crowns, the Ducats at 7 s. 6 4. the piece, the Dol- 


Iarsat 4s, 44. and the French Crowns at 6 -. the 

piece to be in ſuch proportion, that —< of the. 
number of Ducats may be equal.to + of.the num- 

ber of Dollars, and — of the Dollars equal to; 

of :the Crowns :: the:queſtion is, how many pieces 

of each coin he.ſhall receive for his 780 pounds: '** 
-: Auſw.600 Ducats,900 Dollars,1200 Crowns. 


Find three proportional 'Numbers ( after the | 


manner of the eight queſtion)which will be 6,4,3: 


27 r ;” 
co gc + © * * * — 
= 3 
—_— 5 We 
3 16 
—_— — _—_——y eo ____—nes i m_—_—__—_— 
. —- 7 
wa — kt 
6-54 3 


- Thus it appears that ſix times'the number of Du- 
cats'mult be equal ro; four times:the number of 
Dollars, alſo equal unto three 'tinies the: number: 
of Crowns, Then make choice of 3 tumbers to 
anſwer thoſe proportions, ſuch are theſe, 2,34, 
| (for 


dis; Chap. Ng Daeſtiomoos.. W.. : 453 
 P(for6z2= 4x 3<=3« 4) with which, numbers 
proceed as followeth : - ®t ... Dog 
2 ducats \.. 
3 dollars , 33 No . 06? 


20 


4 crowns ,. 1% A CROM 
h | $5 FT >; 220 
fay if « + « 23-. 780 :': _ 195 


- $2 Q 
er- 1 "aducat L 
7 | 


; 


pho. > 


I 


"(is . 266 © 


teh E433 20S 3 ' 600. ducats. 4 
F3 4” « = ; 
ro .&. *; ;# 218 195 0 ,; 990 dollars, 
00 crown ge 

, 3 : Ee " Sa of MS 7 a3 of 
n - To. o I ® # 360 3 I 2©0O CYOWNS, 
FE | 


© Duef, 11. Twenty Knights, 30 Merchants, 24 
Lawyers, and 24 Citizens, ſpent. at. a dinner 64 
pound, which was divided amongſt them in ſuch 
he | manner, that 4 Knights paid -as much as 5 Mer- 
3. {<bants, 10 Merchants as much as 16 Lawyers ; and 
8 Lawyers as uch as 12 Citizens3 the queſtion 
is, to know the ſum of money paid by all the - 
Knights, alſo by the Merchants, Lawyers and Cl. 
tizens, | 
Anſwer, The 20 Knights paid 20 pounds, the 30 
Merchanits 24 pounds, the 24 Lawyers 12 pouads, 
and the 24 Citizens 8 pounds. . | 
Find four numbers to expreſs the proportions of 
their payments, by the Rule of Three, or {to avoid 
fraQiens)in manner following, ſo will the propor- 
tional numbers be 4,5, 8,12, viz- 4 Knights paid as 
| much as 5 Merchants,or ELIF EEC,OE 12Citizens. 
| © 'G g 4 
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. ; . 0 W#-» . 
4 7} * 4 SS % 
v7", TE ER ETY, F 


ID ocpo © *©0 0+ + + 16 *® Wepl . FI -\ 


320 . 400. 640. 960 
4: 4- 8. 


CE OR 
thus found, \ T 
4 * 10 *, &—=320 rh Y 
10 « 8 *« 5 = 400 
8 « 5 « 16=640 
F * 1G *, 12 = 960 


Then preſuppoſing that a Knight is to pay 4. 
proceed as followeth, viz. | 


l 
20. Knights ...' 4 
30 Merchants. . 45 
24 Lawyers .,. 2% | '# 
24 Citizens ,.. 1+ 


— Ry , 4: ai. 20 
ſay, if 12* , 64 ::) 4% ©. 24, + 

os AP!) &: 2A 

© 2 4%: 8 

64 


Quzeſt. 12. A* certain man with his wife did u. 
ſually drink out a veſlel of Beer in 12 dayes, and 
the husband found by often experience, that his 
wife being abſent, he drank it out in 20 dayes , the 
queſtion is, in how many dayes the. wife alone 
could drink it out > Anſwer 30 dayes,” 


Note, 


A 
d 
is 
iC 
le 


C3 
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- Norte, itis tobe ſuppoſed that the husbaud in 
12 of the 20dayes wherein he drank alone \, did 
drink as much as in the 12 dayes wherein he drank 
with his wife ; hence it followetH , that in the re- 
maining $ of the ſaid 20 dayes, tie'drank as much as 
his wifedid in 12 dayes. Therefore by the Rule of 
T hree ſay, If $ give 12, what 20? 4», 30. view 
the following form of the work. | 


3. V; From 20 
; Snbſtratt IZ 


Then if '$ . 124 :: 20 , 130 


F 


{Pugh x3, 1f 4-houſe be to be beilt by three 


| Carpeyrers, A, B,-C, working in ſach ſort , that 
' Aajone will 6niflvittin 30 dayes; 'B in qo dayes , 
and A, B, C, tqgether in 15 dayes, in what tinte 


could alone butld'the houſe 7 Anfiy, 120 dayes. 

I. Afrer themafner of the fourth queſtion, find 
in what time A and B working together will finiſh 
the houfe ; Anſw. 17=dayes. | 


dayes wor dayes wok, 


fl 
ſum 14 


work Aaayes work aayes. 
ET: 1 - 17h 


11, Suppoling the work of A and B to be per- 
formed by one perſon, as D,the houſe will be Þuzlc 
by Din r75 dayes, but by D and C together in 
15 dayes; Then find (according to. the 12th. que- 

| | 7 + {tton) 


45%  cAvithnaticl.' Appendix. 
ſtion) in what time C will build the ſame ; An/». 
* I20 Aayes. | Ii 


From 17% Ea ' 
Suwbftraft 15 i 


Thin if 25-. 15 2375-120 


The proof may be wrought according to the 
fourth or fifth queſtions. | | 
Laeſt. 14. Two Travellers A and B- perform a 
journey to one and the ſame place in this manner, 
viz. Atravels 14 miles every day,and had travel- 
led 8 dayes before B began 5 upon the ninth day 
B ſets forward, and travels 22 miles eyery day; 
the queſtion is, to find in what time B ſhall over- 
take A? Auſw.at the end of 14.dayes. 


1. Find how many miles A had travelled before | 


'B ſet forward ?, A»ſw, 112 miles 3 For 


aay miles. ' dayes miles 
Lu SS 1 SS « 3 


11. Find how many miles B gains of A in a day; 
"Anſw. 8 miles 5 For 


22 — 14 = 8 


. miles aay miles dayen 
25 28. 23 ex” 22S +» '14 


| 2ueſt. 15. There is an Iſland which is 36 miles 
in compaſs. Now if at the ſame time ; and: from 


the ſame place , two footmen A and B ſet forward 
| | co 


" wy wm nn. 4 © Ot x 
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to:travel round about the ſaid Iſland , and follow 
one-another in fath manner that A'travelleth eve- 
ry day 9 miles, and'B 7 miles 5 the: queſtion is to 
find/in what ſpaceof time they will again meet;al- 
ſo how manymiles;and how many times about the 
Hand each footman will then have travelled?_. > 
©" Anſwer, They will meet at the end of 18 dayes 


from their firſt-parting, and then;A will have.tra- 


velled'162 miles: (or 4< times the. compaſs of the 
_ and B will have travelled: 126 miles (or 
3 <times the compaſs of the Iſland; ) 


miles 


Subftratt 7 © 


"=P - 


day miles dayes 
, 18 


by 999 - LT Hi RE 27 
mult, 148 | mult, 18. 
by 9 by.....7 


| iy" . | *þ 33 .\ p—_ 
- +36) 163"(45 '- þ136) 126:(3< 


veſt. 16. Two foormen A'and;B depart at the 
ſame time from-Zengop- towards: Fork, travelling 
at this rate, viz, A goeth 8 miles every day,B go- 
eth x mile the Grſt day, 2 miles:the,ſecond day, 3 
miles the third day, : and in that progreſlion he go- 
eth forward, 'trayelling in eyery following day 
one.miJe more then in the preceeding day; the que- 
ſion is, to know jn how many days B will over- 
take A? LEE th 

Anþver, IS dayes.. - 
. To reſolve this and ſuch like queſtions, double 
8-(the number of miles which A travellerh daily) 
Og 3 which 


OO —— 


"T3 Arithmetical, Appeagiy. 
which mikes i6:; from: which: ſubRra& 4, the; re> 
rhkiniver 15'the amiaber of dayes ſought. ne Ms 
: Def. 197 If :Exodter be [diRant fre 
ſes, and that at the ſame time. one ( 
A departed from Londen to wards, Exceter , trayel+ 
lingevery day 8 -milles , and another B from, Ex- 
ceter towards Sandor, travellingevery day 6\gules; 
the queſtion i5,\4nhow many; dayesthay, will Meet 
one #hother,-amd how many” -mnles. es 
will haverhen travelled? . - (boclhl 
Anſwer, Theyrwilll meet at the — of 19.1 Jye> 
and then A will have travelled 80 miles, , and B 69 


_ $ mil lled d þ Hott | 
miles travelled dajly by A. 
<6. 6 miles travelled dajfy by Ba.” 
ſum. 14 5 mile which A and B together. 
83: of id travel daily, | 
py E > miles da. : 
4 T4 $4 {2149.10 1g'which time AandB 
Ro, will meet each other, 
2 "1648 =$d miles travelled by A;\- 
tt S 8 =96' cites by By > Fn nl 
Pref 18” Alcolenisj: foornah A deparreih #6 
Fond towards” Eve, and atcheſame tine be 
ther footrnan B ideparterh from Dizcoly towhtds 
Toomdoy, allo-A travellerh every day 24 milesthore 
then B. Nw fouppoling thoſe'twb Cities to* wr 
miles diſtant one from the other , and that'thdfe 
two oormen. do meet one a other arthe IVE 3 
dayes aſter the beginning Fw their Jonrneys% ; the 
queſtion is, how mary miles 'tach es have' "Deg 
travelled, 
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frevelleda, ;A5,alfſo, Noe many Hes #50 trayell ed 
a Lo wy 

nſwer, A 60 anlles. B 40 Ee AIG ry thavel- 
led7 z Miles every 4aYe and, Bs. miles:: ,, 


4 F x? 
DILLY 


day miles. dig ike 
1- 2503422 # 7 20 
2 . * £ ne 


Hence it appears that at the time of their meet- 


" itig/A'had travelled'/20 miles: move than;;Bywhich 


. vel 
Y 


20 miles being ſubſtracted from 100 milesJeavs/8q 

miles, whereof the half is 4o miles which B had 

travelled, therefore A had travelled 60.miles-'s: 
Nowto find how: manly MT mavelleddai- 


ty, fy; "TETI © Of | 
L...-  - o EF\,.. 1 Hes: Fe” -wiles ,.. 5 _-» 
1,4 7 40 b 0 > WEE iy « b) Ji fi - ; {Fs *; F 


1 3:3 liyd ads 3 re ii 


1 
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Ps NOM 91 : £9v 
Sueſt. 19. There 15 an 10and bacs is 114mfles 
in Seb. now it the Mnetie, and» From the. 
ſame place,two footmen A and Bbegin a jour": 
round aboutwtheifaid Hand ,cburipbey. travel c 
wards contraryparts, ax this rage, wiz. A travc 
leth 11 miles ih overy'zdayes, and B 17 miles 1: 
3 dayes : thequeſtion is to find in what ſpace 0' 
time A and Bewill.meet one another, and how mi - 
by miles each will,then have travelled ? | 
Anſwer, Theywdll moet nt. the emb of 3:2: dyes, 


a then Awhtliave eravelledi66miles, and, B 68 


- mihes,. © O!5y St ibs 004 7 


G n 4 | Aﬀcer 


4 60 Artthmetical 


wuthobd bak FR 
N Er mma a 


-» Sao. cqnJoyaed Toll eo ond T ior wh 
++ efuſver; £ day Sra22 hours. 1 


: b4 . ; . 
Apprnidiy. 
"1! Afret the manrier 6F the foutth*quieſtion of*ehis 
chapter the time ſought will be found 12 dayes. 
SORIA GH. ont Dee 1 mod os 


dayes miles ' dayes miles ' 
rw ry; 8. 
IV.  Þ > £1. Hs. | 
. 5 wi dayes ' miles dayes 91h 
| 33, + 3 37 134 - 12 
9m night o +950 36 7561 216299 57 250 | 
.\./Themiles travelled by cachiwillþc.found inchis 
manner; ; MSF t 25] 


- 
- e+ 
» 4 


$4190} ant +117 08S 

Ch. IT & 1 Ch af. 7; 5:19 F _" | L+ifh 
dayes- miles? |4ajecn boi oo lone bo onetg 
3&5 il 12% 5.3 125i: © 66: miles travelled by A. 
3 . 17 :: 12 . 68 miles trayetled by B, i: 


2neft.20.1f a Clotk hath two Indicrs(or hands) Þ& 4 
one of which (to wit A) js carryed twice round 
the whole eifcumference of the Dyal in one day; 
and the other B) ance in z0dpyes, and that. both 


* ' - 
-. 


at once ſhewipg the ##mezpoigt begin to be mo-. 
ved , the queſtion is, in what time they will be a- 


mor E nrydd ing A ninioot of PRf HUE 
397 * Bay: ' CEYCMS , | dayes : QIncaum, 23 30191 
L739 9 1- 7 .<A6 ! £ 5.1 JO -15 (1601 T3120 1 TROP. 
$35 FIST "7 A rs 7 ſubftratt  $; 1! 0751 


: "'Þ 


a3 4 2s 
” > # s 
x « SLES. _ PI t ” n 
7 yi 4 b 
6.4 44 A244 *? bo. , TELE 'Þ ah" Jo £44649 $ "Fs 
< FF i” 3 o * 7 . p. 
” » & 
iv. + # . _— 


Hence it: appears;: that i 36; days A will have 


| ou through 6a: cibetimferencevand:Bone tircum- 


, rence only fn the ſame time, therefore A4-.gains 
.} "0 EY TITANS oak wafers oo : : : 2 $4 > 


| Þ 5 of 


. 


div. Phap.c ':» Dweſttons. 461 
his ſ©of 'B 59 circumfertiicey in 30 ayes therefore ſay, 
$- k. 2V ! C2 £ II'S! 2113 Lt: 7 CTRL: $2351 & VY \\ "I Z 
! ! Thrcum;  duyer* | corona; day ® 3 
-;? 30. Teb 20850 md Sale > L111) W254, 15 
W ef i21; If 61h: Sugar be equal im value to 
ger $74 of Raifinis;F'.0f Railins to 245: of Almonds3 
'2 $34.0f Almonds to 5 1b, of Currans42Z'1þ.of Car- 
rans tO 184, how many pence are thevalue of 3 lbs 


his fof Sugar ? Anſw. 214. 


- _— 

= : as 

cl x A, R Ni 

f 144 In, 'F = "5" E:: = 

"5 'S/2, S184": 
yy POP = 3 8.98 I 

's) p by ] Cas d \- 1; EV - p F >. b., ; 

Ma oSlrad \ ally 
1d I8 ) 3780'(21 V4 951 
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h I Pnift. 22.14 3:dozen pair off Gloves be equal 
-'Finvalueto 2 pieces of Ribbon, 3 pieces of Rib- 


© ren! of points.to 2 
r&lace} and'3:ydrdg>of Flanders» 
"Mee: £6:81hil tidpsg how: matlgrdozen> paie:df 
:Gloveomiy be bought for 28 ſhillinps;? + |is 
51224fw.':2 dozenpatr of -Glovyesc bn i-- 25:0 
Yb 
2268!) 4536 (27 
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$7.2 Ahthonetical AppendifUb: 
7 Ruff 23s Suppole 2; Greybound to be gourd 
2 Hare, in ſuch ſort that the Hare takes five leaj 

for every four Jeaps.of the Gyghonndg,andthat th 
| Hare'ts one hundred of her qyvn leaps diſtant fron 

the Greyhound ; now if three of the Greyhounds |eap 
be.cqual. to four leaps of the, Hargs, the-queſtion i 
to knoye bow. many leaps the, Grgyboune anuſt, Sake} : 
-before he. abtain bis prey di - £9 b Ont 30. ; p 

WP Anſwer, 1200 lzaps | o viignn wot bk 2r 00 20th | 


Q \* d - s 2 Yo ; 
o ee {32 UC ze) ry + 


BB FS .VN} 
I, If 3.4 :: 4 .5* 


Thus it appears, that q of; the Greyhounds leap 
are equal to.5+ of the Hareileaps\ and becauſe by 
the queſtionthie:Greybound rakes 4 leaps for every Fl: 
of the Hares,therefore the Greybwnnd; in every four 
of his leaps gains £ of _one of the Hares leaps; ha 
therefore ſay bythe Rulc:of Three, © 


JE If $4,045 46 3% 1; 1980b4g FROG: , {va 
JJ to 5 Ei 6 10 2935 * 1 utLY. 0: 
- 0: Queſ24o Ihre bin ceortdimroom whole Bakis 
a1sng:ſquace;whipttis.in cinmit gz rec; ng cheſs? 
theighe of +ch&wakls-ordfides 9Eqbe! i reormirg faq! 
all which wats |bfithe roomigzrept afpaconaken}*® 
out for a window\n ive form ot a dong. dydarec, 
whoſe height is five feet, and breadth four feer,arch ya 
ro be furniſhed withHanSings of eli)beoad Ruff ar q 
3 5.4 4.the yard,thequeſtion'is re ktiow how much} x3 
nigney the (Af rH colt = © 5 7 

Anſwer, 5 1. 17/5, 624 © = Þ 


50 


UBap. X%. Baieſtions: | : 963 


Fo...» 81 = 416; \ ſqee fot. 
F x 4= 20 ns 


3964 
34 X Z ATeS ; Snare feet ineregerd od Mie 
Fg k \\ d. We” TD | SP 


2 If. Iz . 40 oy 578 '- "p10s ; Jnatrn 


Queſt. 23. here i is a cerriin: Walk which: :is-2 
long fquare, whoſe length is yo yards,and:beraadrh 


I” yards, to be paved with Roneggeachy of which be- 
Fing in the form of a long ſquare is 28 inches in 


ſengeb, and 58 inches in breadth, the queſtions to 


Tknow bow m any Tuch ſtones "ll be quite to 


pave the ſaid Walk? 


<<< : GS 2513 C01, 
' tnches © "$1 wo | to 
Y Tho! jm _ Inches 
28 +4 = ry Thches. 07.27 


$11 246 42200 Cf | 


ue : 26; 1g ofe a pico if *apet>y 2o' Bey; 
-_ ngliſh 1 in pur and 32 KEE hn the 
queſtion 1s, how many ſquare els Flemiſh4re con- 
tained in that piece of Tapeſtry, when the tengrh of 
1 ell Flemiſh 1s equal tO+ of a yard Engliſh # 
Anſmer,375 (quare ells F lemiſh. 


/672' ones ! 294 6886, an, 22A _ 


53 * 33 = 2 (1heve yards. 
| Then 


_ ” Dt EIE4 *-E h —— a og 0 
eee ee ee I ne rn er————_——_—_—_ oo — _————_—_  —_— 


i 
: 
{ 
| 
| 
| 
[ 
j 
| 


5% Aufwer, 34 1.27: 5,042 a. 
; 2460301 1 ITLU DL .# 


many pounds he may-have.of cactoſort ? - 


464 Arithmetical Append hap: 
Then becauſe 2 of a ſquare yard is equalto 1 
ſquare of Flenift dieaſure (for ®% _ 2 ) ſay, 


If 2-1 35 Be 37H 
Lueft. 27. A Workman hath performed a pie: 
of Tiling bearing the form of a ſong Tauare,who ; 
Jength is 273 feet, 7 _—_ . and breadth 21 feetY 6 
inches3 now when Tiles are fold at the rateQndj 
11441042 d,for1000 tiles, and every ſquare of tilinue., 
conſiſting of 10 feet as well in length as in breadiize 1 
doth take up 1600'tilts; what doth theſaid- piece ( 


| rall 
tiliap amount unto'? ©: WW 


*, 

# 
ak , 
c 


t 


f\ : "3. p . ] ing an | 
3 TiO gag 1145437 843737 ag ft ( honk: 
| io (Poa IST LK; "Fon 


- ' 11.0a7 fi: 
oa .- , Gary * © Qs Tor 
IT, 100 , 1424 :; WE , 8364008 


Lueſt. 28. AMerchant would beſtow 220 /, ſoc 
Cloves, Mace and Nutmegs , the, Claves. being: 
5 5. he pound he Mace at 11.5. the pqund, and th 
Nutmegs at 6.rz the pound 3-now he: would have 
each ſort in equal Huantity, the queſtion is hoſſh 


- Anſmer, 208 1b, n+ 1.1, 


—_—- 
103 5b< | {NS 9763; 
-. £ , ", r 
. 1321S j . þ LITILEIKS tf 2 , 
II hone 20 $64 £119941 0 
6 ky \ I>$.0 I © A B. = $ > 
4 $%\p F L = ts * 
- 
22 . 1 7,5:4402,5200 -- © » ©; 
% « 4 * 
; Ti:be 


 * 11» The Proof. | 
Ys Ib. ”, l. 
200 at 5 amonnts unto .'+ . FO 
200 at 11 gamennts wnto : . « 110 


200 at...6: —— unto « . » G60. 


plec 
who t | : 220 - - 
feet Lneſt.29.A'FaRor is to receive a ſum of money, 
ate Bind is offered Dollars at 4 5. 4d. which are worth 
tilinBue4 5, 3 4, or French.Crowns at 6s. 1d. which 


cadre worth but 65: the queſtion is by which coip he 
cc hall ſaſtain the leaſt loſs ? "019% 
j 4*/ver, the Dollars. : 
Eb 44: d 


$2 . 1. 33 F3= . 1,2. 


That is, in receiving the Dollars every 6 5.14 4+ 
voſeth 1-4. bur in receiving theCrowns 6%, 14, 
. [Fooſeth 1:4, which is a greater boſs than x .4. 
P  2zeft. 30. A Butcher agrees with a Gralier, for 
thithe feeding of 20 Oxen, during the ſpace of 12 e- 
© 0Fual moneths, butat 2 months end , the Butcher 
10Hdds 5 Oxen more, and 6Xmoneths after that 3 he 
added 10Oxen more,and then it is agreed between 
- them, that the Gralier ſhall feed them all, ſo long 
ime as, will be equivalent to the _ the 
firſt ewenty during 12 moneths , the queſtion is, 
how long time he tha]l feed them all, after the put- 
ting in of the laſtio? k 
Anſwer, 1 moneth. ©: 
Conlider,that as he receives more Oxen to feed, 


"(be ought to keep them all the leſs time; therefore 
| ani work 


- 


446 | rithm Appendiz =Þ 
work as the queſtion wyports by the Rnle of Thr 
inver(e. 


won. ' Oxers | « wh: 
Oxen, A * * 5 - 99001. ' -Oxen 


' Her ELLE 25 


'E. th 25 «S=:8:: 139 (390 

Keomgly of Qu, 31. Two Merchants wis 
Fellowſhip. and B,have entered Company ; yy | 

in 5007. and at. 4 moneths end. takeeÞ®V* 
out a certain ſum, leaying the remainder to conti-$** 
nue 8 moneths longer z, z. B puts in 250 /.and at five 
moneths end puts in' three hundred pounds moreyt 
and then his whole ſum continues ſeven moneth} 
longer.. Now at the making of their, arcovity Al. 
figdeth. char h e bath; gained 106* pounds , 
gained 1335 pounds; the queſtion is to he howhhui 


much A ra0k out of the bank at 4 manerhs 6nd > Rop( 
ae 2400, \ 


250 «x 5 w1250 
«dd 200. + : 


550. x 7 = 3850 
. 5100 
133- « $100 2: 1067. 4080 
5OO *« 4 = 2000 (ubtrait 
' 8) 208 (260 
Laſtly, 500—260 = 240 taken out by A. 


The 


» , P "Y | 


F 
The Progf i 6 6 
. - ) 
+ is ere Tue 
. SS f &4 $44 \ 4 © l - $6 8-47 
k 


- 1.19 2. - $00" 4'= [2000 '1 
Suhtrait 240 
| an 4.5} <1 
260 'x'$ = 2080 
b ''y | : P 2 > vw. 


uid 2zeft. 32.Five Merchants, viz; A,B,C,D,and E: 
ave gained 2025 /.which they divide in ſuch ſort, 
ri-hats of the ſhare of A is equal ſeverally ro < of 
he ſhare of B,- of C.-0fD. of F the queſtion is, 
hat was the ſhare of each Merchant ? 

Anſwer, A 1621. B 3241.C 405 1.D 4861. E 6481. 
”Diyide, a number: at pleaſure into ſuch parts 
t Bvhich may be in ſuch proportion as the ſhares re- 
1wHuired, and proceed; according to the ſubſequent 


© Pperation, 
A'2 
PB 4 
CF 
D's & 
EK 8 ; 2. (162 for A whereof I Bi 
— \Y 4; (324 for B whereof 515 81 
It 25 ; 2025 5. (405 for C wheredf £5 81 


6;..(486 for D whereof 7, 81 
» B:, (648 for E whereof 4s $1 


468  - Arithmetital 
 Breft, 33, Two Merchants A and Bare in com 
pany, the ſum of their ſtocks is:350 7. the money 0 


A continuing in company 9 moneths,the money of 


B 11 moneths, they gain 200.4, which they divide e- 


qually , the queſtion is t9. know -how much each 


Merchant did put in? as: | 

Anſwer, A 1656. B135.0. -.... 

Divide 300 into.two ſuchyparts, which may be in 
proportion as 1120 9,10 will the greater part be 
the ſtock of A, andthe lefler the ftock of B, which 
ſtocks being multiplied by their reſpe@ive times, 
tlie products will beequal, *.--; - Ns 


= o ” #% be 
# Fs JI: 


; = 4 - ' - 4 0 2. 
o C273. 165 for A 


"Deſt. 34. Two Merchants, viz. A and B arein 
company, A did pur in 325 /.more then F;anithe 
ſock of A continued in company 7 moneths; Z 
put in a certain ſum which is unknown,and it coti- 
tinued in company 102 moneths, after a certain 
time they divide the gain equally 5 the queſtion. is 
what each Merchant did put in? SY 

Anſwer, B 7501. and A 1075 l. $1 

Divide the produ@ of the difference of their 
ſtocks multiplied by the time of A, by the diffe- 
rence of their times, ſo will the quotient be the 
Kock of- B, which added t0 325 1. gives the Rock of 
A. vena 


325 


Apptndiz 


9. r5frB | 


w_ Chap. X.. 


 Dneſtions. 


—_ F 325 x 7-=2437- 
"6 37) 2437; (750ftock of B 
add 32.5 


1075 fockof A 


1 Queſt. 35, A Goldſmith hath ſome Examples of 
Gaid of 24 CareRs,others of 22 Ca- theRuule of 4l- 
re&s,and another ſort of 18 CareRs —- _— 
fine; he-would.ſo mix theſe together pot mars be 
that the maſs*mixed might be 60 1b, wer is efltms- 
and that the whole mixture might red, v. palin. 
bear 20 Carets fine. How much of . | 


each ſort muſt he take? 
th 


x 12 of 24 Caretts, 
Anſwer, < 12 of 22 Caretts, 
36 of 18 Cares. 


FT 


£ 2 2 
hs 2 2 
x vs 
YO , GO 3:42 . 12 
6 . 36 
Note , ſome may think that queſtions of A!- 
ligation are capable ny of ſo many ſeveral an- 
{vers as there are different wayes to connect 


the mean rate or price with the extream rates 
or prices5 yet it is molt certain, that any or- 
Hh dinary 
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dinary queſtion of Alligation ,, where three or 
more things are'propounded-to -be mixt in ſuch 
manner as that'rule requires, is capable of infinite 
anſwers if fra&tions be admitted, and ſometimes of 
many anſwers in whole. numbers , which are not 
diſcoverableby the.common rule of A/ligation : fo 
albeit to the laſt mentioned queſtion, the ſaid rule 
of Alligation can find but one anſwer only,which is 
before Yiven, yet there are eight" other anſwers-in 
whole numbers, which are theſe that follow {the 
invention whereof I have ſhewn inthe 19th. Que- 
ſtiotof the thirteenth chapter of my fecond Book 


- 


of 'the Elements of Algebra, *'* © 


Of 24 Caretts 
Of 22 Caretts 
Of 18 Caretts 


3| 6] 915 
39138137] 35 


pI — 
- 


5 16 5| 10 


8] 6 
18 | 21 
34 1 33 


$33 
24 |27 _ 
32.331 


Of 24 Carett} 
Of 22 Carelts 
Of 18 Caretts 


See chap. 8. of Leſt. 36. An Apothecary hath. ſe. 
this Appendix. yeraj Simples: vis. A hot in 3%. 3 hot 
| .* , 1n 2%, C temperate, D coldin 2?. and 
E cold in 4*, Now he delires to make a Medicine of 
thoſe Simples, in ſuch ſort that the temper thereof- 
in reſpect of quality may be in 12. of hear,and the 
quantity 8% Drams, the Demand is what. quanti- 
ty of each Simple he muſt Take ? | 
Anſwer,q=Drams of A,;Dram of B, i-Dramof 
C, 1Dram of D, ahd1 Dram of EZ. | 


Taaices 


a. a ah a; os 


Ps es A cc, £A A, jy. 


W , 82::{3 . 12 


7 
i2wuef. 37, AMerchant buyeth 2 


© ſorts of Clothes, viz, of blacks and Examples of. 


of whites for 68 1. 2 5. after the rate " _—_ of 
of 21s. the yard for the blacks', and ROS 
125. the yardfor the white, audhe taketh ſo much 
of each ſort;thar {of rhe-number'of yards of the 
black, areequalto4 of the white 5 the demand is 
bow many yardshe bought of each ſort ? 
Anſwer qe yards of black,and go yards of white, 
Deft. 38. A certain perſon A payeth unto the 
uſe of B for ever 2500 /. in preſent money , upon 
this condition, that B ſhall pay unto A an Annuity 
or yearly reat to be continued four years , the e- 


quality of their agreement being thus grounded, 


.viz.'the ſaid 25001, is ſuppoſed ro be pur. forth ar 


2 1ofereſ(t 
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intereſt for a year, (to commence. from the time of 
their agreement) at the rate of 8 per centum, per an- 
4m, Then from the ſum of that principal and in- 
tereſt, (ariſing due at the years end) the firſt pay- 
ment of the Annuity being ſubtracted, the remain- 
der is likewiſe ſuppoſed to be put forth at the ſame 
rate of intereſt for the ſecond year then :from 
the compoſed of this principal and intereſt, (due 
at the ſecond years end) the ſecond payment of 


the Annuity being ſubtracted, the remainder is like- 


wiſe ſuppoſed to be put forth at the ſame rate of 
intereſt for the third year ;' then from this princi- 
pal and intereſt the third payment of the Annziry 
being ſubtracted, the remainder is in like manner 
ſuppoſed to be put forth at the ſame rate of in- 
tereſt fo= the fourth year : laſtly, from this prin- 
cipal and intereſt the fourth and laſt payment of 
the Aznzity being ſubtracted, there muſt be nothing 
lefr : thequeftion is, what ſum of money muſt be 
yearly paid to ſatisfie thoſe conditions ? 

Anſwer, 75422 1. as will be manifeſt by the ſub- 
ſequent proof. 


I; 109 , 108 :: 2500 þ 2700 -- 

Subtratt the firſt payment | 7548z 
1945 Fe. 

'-" IE 100 5 108 :+ 194525 100% 


rxdoz2 * © 7: *.* xyogs 


| Subtrae the ſecond payment 75422 


— 


- 2.28 
$0 


 M.t0 


00 
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IT. T; —_— eps 
100 . 108 " 1346— 0 14533 56:3 


Subtratt the third payment 75 PELLL 
698 1279 
IV. 100 . 108 ;: 6982 . 73427 
Snbtratt the laſt payment ... 7 $4229 
17%02 
COO 
Queſt. 39. 


Mule, Aſineque dues imponit ſervalus ntres 
Impletos vino \ (egnemque nt viait Aſellam 
Pondere defeſſam veſtigia figere tarda, 

 Hvularogat ; quid chara parens cunttare, gemiſque ? 
Unam ex utre to menſuram ſi mihi readas, 
Daplum oneris tunc ipſa feram 5 ſed fs tibi traaam 
Unam men(uram, fient aqualia utrique. 
Pondera : men{uras aic defte Geometer iſt as ? 


The ſenſe is this. A mule and an A/s carried two 


\nnequal quantities of Wine, each conſiſting of a 


certain number of meaſures,in ſuch ſort, that if the 
Aſs inparted one of her meaſures to the Aule,then 
the 7Aules number of meaſures ſo increaſed would 
be the double of thoſe which the A/s had remain- 
ing 5 but if the dale gave one meaſure to the 4/7, 
then the 4{ſes meaſures with that increaſe would 
be equalto the Jdzles remaining meaſures. The . 
ueſtion js, how many meaſures each carried ? 

- Anſwer, the Mule 7, and the Aſs 5. 

Hh 3 Duet. 
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Queſt, 40. 


Es, ferrum, ftannum miſcens, aurique metallum, 
Sexaginta minas penſantem finge coronam. 
e/Es atrumque auos ſimul efficiunto trientes, 
T ernos quadrantes ftanno mixrum impleat aurum. 
At totidems quintas auri vis adaita ferro, 
= age dic fulvi quantum tibi conjicis aurs 

d 


ſcendum, dic quantum eris ftannique requiras ? © 


Dic quoque (ufficiant duri quot pondera ferti. 
Preſcriptam utvaleas rite effor mare coronam. 


The ſenſe is this, Suppoſe a Crown that ſhall 
weigh 60 1b. is to be madeof Gold, Braſs,Iron, and 
Tin mixed together in fuch proportion rhat the 
weight of the Gold and of the Braſs together may 


_ | be 40 b, the joynt weight of the Gold and of the 


Tin 45 /6: and the joynt weight of the Gold and of 


the Iron 36/6. The queſtion 1s how much of every 


one of rhoſe four metals muſt be taken ? 


L. 

30 of Gold. 
95; of Braſs, 
$= of Iron, 
14: of Tins 


Anſl wer, 


Lorft. 41, One being demanded what was the 
preſent hour of the day, anſwered, that the time 
then paft from noon was equal toLof 3 of therime 
renaining until midnight, Thequeſtion is, what a 
CIOck it was?(ſuppolins the time between noon and 
WES» Ds midnight 


/ 
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midnight.co be divided into cyelve equal parts or 
hours.) _ 

Anſwer, Zhour after noon. 

Laeft. 42. A FaRor delivers 6 French Crowns 
and 2 Dollars for 45 ſhillings ſterling; alſo at a- 
nother. time he delivers 9 | He. Crowns and 5 
Dollars (at the ſame rate with the former) for 76 
ſhillings. The queſtion is to know the value of a 
French Crown, alſo of a Dollar? | 
> {j Anſwer, ACrown was valued at'6s.14. and a 
; Ddllarx at 45.3 4. : | ” On 

" Que, 43.A certain Uſurer received.36.Dgllars 
for the fimpte intereft of 186/. lent for a certain 
[1 3 timeunknown 3 alſo he received go Dollars for the 
ad | gain of 360/.art the ſame rate of intereſt tor a cer- 
he | tain time unknown ;” now the ſum of the monerths 
y | wherein both che ſaid numbers of Dollars were 
ie __ was twenty moneths. © The queſtion is to 
know in what time as well the 36 Dollars as the go 
y Dollars were gained ? — 
Anſwer, The' 36 Dollars were gained"in 8= 
moneths, and the go Dollars'in'11i2moneths , as 
' may be proved by the Double Rule of Three, 
Which anſwer may be diſcovercd by the follow- 
ing Canon found. our by the Algebraick art, - 
- Multiply cheDollars firlt gained, che latterPrin- 
cipal, andthe given time,according to the rule of 
continual Multiplication, for a dividendzthen mule 
tiply the firſt Principal by the Dollars laft gained, 
alſo multiply the laxrer Principal by the Dollars 
firſt gained, and reſerye the ſum of theſe two laſt 
products'for aDiviſor;laſtly,divide the Dividend 
4 frft found, by the ſaid Diviſor, ſo ſhall che quori- 
ent be the time wherein the frit number of Dollars 
Hh 4 Was 


MES F 
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was gained, which ſubrracged from the time given 
in the queſtion diſcovers the time wherein the lat- 
cer number of Dollars was gained. 


36 « 360 x 20 = 259200 


——\ 
186 » 90, t ZOO. ® 36, 29700 . 


LI 


And conſequently ;« , , 20-8=— 12. 
Examples of the © 44. If 3481 Souldiers are 
pra aFies of to be placed in a ſquare battel; how 

| any are to be ſer in rank or in 


File ? 


9 | | 

”- neſt 45.1 4050 Souldiers are t0 be ſep in bat- 
tel in a figure, which beareth the form of a long 
' ſquare in ſuch manner,that the number inFile may 
be- tothe number in Rank as 1202; how many 
Souldiers are to be placed in-rank and how many 
, In File? - | ies 

Anſwer,g0 in rank and 45 in File (found by this 
Canon or.general rule ) viz, 

As the greater term of the proportion given is 
o the lefler,ſo is the number of men to be placed 
1n battel to a fourth proportional , whoſe ſquare 
root is the lefler number ſought (whether it be for 
the rank or File alſo as the lefler term of the given 
proportion is tothe greater; ſo is the number of 
men to be ſet in batte] to a-fourth proportional, 
whoſe ſquare root is the greater number ſoughr 
{(whecher ic be for che rank or File.) ' © * 


[2 


Anſwer, 59; ( for the ſquare roor of 3481 is. 


a ii 4&4 t©@ man 


ix 
ven 
fs 


En, bon Bi ons. 
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ap 2 all I © © 405O . 202 

fs + \/q o 2025 = 45 (men in Flle. 3 
TIT. I -* 2: :: 4050 . 8100 
IV, | v/q *- 8100 = 90 (mey in Rank, © 


The proof. 


45 * 90 = 4050 
Alſo 45 «90 3:'1.2 


. Or when one of the numbers ſought (whether 
it be for the rank or File) is found, the other may 


be diſcovered by Diviſion, viz, 


45) 4050 (90. 
90.) 4050 (45 


"Deſt, 46. Suppoſe the wall of a Garrifon to 


be in' height 21 feet}, and the breadth of the Moat 
ſurrounding the ſaid wall to be 28 feet; the que- 


ſion is, what length muſt a ſcaling Jadder have to 


reach from the outermoſt (ide of the Moat to the 
top of the Wall 7 - ES 


Anſwer, 35: (to wit, the ſquare root'of the ſum 
of the ſquares of 21 and 28.) 


21 x 2I = 441 
28 X 28 = 784 


Jq. 1225 = 35 
Oueſt. 47. If 1001. being pur forth for intereſt 


at a certaif rate; will at the end of two years be 
Wt | augmented 
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augmented unto 11257. (compound intereſt, 0r 
intereſt upon intereſt. being computed) what pFio- 
cipal and intereſt will be due at the firſt years fad? 

 Anſwer,1061..(compoſedof 190! principal, an 
61. intereſt) which 206' is a mean GeomerriF4 ly 
6, 0009" between 100 and 112.36 (and may 


e found by the eighteenth ryle of the fifth Chap-. 


ter of this Appendix.) 


100 = 112,36 = 11336 (106 


Zeſt. 48. If 1001. being put. forth for intereſt 
at a certain rate, will. at rhecend of three; years 
be augmented unto 115 . 76251. (compound inte- 
reſt being computed) what principal and intereſt 
will be due at the fark years end 2. | 

Anſwer, 105 | (compoſed of 100 {. Principal, 
and 5 1. intereſt)!which 105.15 the Grit: gf »trwo 
mean proportional numbers between 100 and. 115. 


2625.1. ( Sec the nynereenth rule of the. fifth-Chap- | 


ter of this Appandis) 
Various Prattical Dneſtions to.exerciſe Dect- 


. mal | Arithwretick , in the menſuration of 


Superficial Figures and Solids. 


See the ſecond Breſt. 49. If the ſide of a ſquare 
OE _ Syperficies be 3 feer, what is the Area 
ebe preceding or content of that Superfictes ? Or 
Book, (which 1s the ſame thing} how many 

___- , ſquares , each of which is a. foot 
ſquare, are contained in that Superficies ? __ 
PN ROE ” | Anſwer, 


bx, I Chap. X. 


Dueſtions. 379 


Anſwer , 9 ſquare feet, which content is found 
out by multiplying: the given ſide 3 by ir ſelf,viz. 
3 multiplied by 3 produceth 9g. 

_ In like manner, if the (ide of a ſquare pavement 
of ſtone be 15. 7 feet, the ſuperficial content of 
that payement will be 246. 49 feet, thatis 246 feet 
and an half very near, (for 15. 7 multiplied by it 


| ſelf producerth 246. 49.) 


Likewife,a ſquare piece of Wainſcot whoſe (ide 
is 3: 24 yards, will be found to cantain 10, 49 t 
yards, or 10 yards and an half almoſt 5 for, 3.24 
multiplyed by it ſelf, to wit, by 3.24 will produce 
10,49. ; 


Alſo if the ſide of a ſquare piece of Land be 
37. 25 perches, the content in ſquare perches(neg- 


leRing the fraction in the product ) will be found 


1387, which being reduced ( according to the ſe- 


'yenth Tablet in Rule 4, chapter 7. of the preceding 
- book) will give 8 acres, 2 roods , and 27 perches 


for the content of that ſquare piece of land. 

Laeft. 5o. If along ſquare be 8 feet in length, 
and 5 feet in breadth, whar is the ſuperficial con- 
tent ? 

Anſwer, 40 feet ; which'content is found out by 
multiplying the length-by the breadth, viz. 8 
multiplyed by 5 produceth 40. $0 if one of the 
lights of a glaſs window ſuppoſed to be in the 
formof a long ſquare, hath for its length 3. e6 
feet, and breadth 1.47 feer, the content of that 
glaſs will be 4. 4982 feet , or 4 feet and an half 
almoſt, (for 3. os multiplyed by 1. 47 produceth 
4. 4982.) x 

in like manner if there be a piece of Wainſcot , 
Plaiſtring,or any other ſuperficies in the form of 

7 "i p 
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a long ſquare, which is in length 6. 325 yards,and quo 
in breadth 3; 214 yards, the ſuperficial contenten 
will be found 20, 32 t yards, that 1s 20 yards, one ſom 
quarter ;of a yard, and ſomewhat more, for, 
6. 325 mulriplyed by 3.214 produceth 20. 32 +. 
Likewiſe a piece of Tiling in the form of a fþox 
long ſquare whoſe length is 18; 5 feet, and breadth Ffqu 
11,7 feet will be found to contain 216. 45 ſquare {qu 
feet, which will be reduced to 2.1645 ſquares of qui 
Tiling, by allowing (according to cuſtom 100 | me 
ſquare feet to one ſquare of Tiling. ſu} 
Alſo if a piece of land in the corm of along Bg i 
ſquare be 48, 75 perches in length, and 36. 25in aj 
breadth, the area or content in perches will be F | 
found 1767, 18 + which 1767 perches being redu- || ch 
ced will give 11 acres and 7 perches for the con- Þ} x, 
renr of that piece of ground, ' nt 
weſt. 51. If it be required to ſet forth in a I gl 
' Meadow one acre of graſs to ly in the faſhion of }- 
a long ſquare, and that the length thereof be li-. F| n, 
mited or agreed to be 20 perches., whar muſt the | 14 
breadth be ? X 
Anſwer, $ perches which breadth is found our | Fi 
by dividing 160 (the number of ſquare perches || a 
contained in an acre) by the given length 20, If If x, 
| 
t 
( 
1 


two acres were required, then 320( to wit, twice }., 
160) muſt be divided by the given fide, whether it 
be the length or breadth; ſo if 7. 25 perches be 
preſcribed for the breadth of two acres,the length 
muſt be 44: 13 t perches. ; | 
In like manner, if the breadth of a Board be 
1. 32 foot, and it be demanded how far one oughr 
ro'meaſure along the fide thereof ro have a ſuper- 
fictal foot, or a tvot ſquare of that Buard : divide 
I by 


"hap.X. — @arfions, wu | wut — 


'by the given breadth, ſo you will find in the 
Juotient this decimal fraction . 757 + which repre- 
ſents three quarters of a foot or nine inches and 
ſomewhat more, and ſo much in length ought to 
de meaſured along the ſide of that Board to make 
a fuperficial foot, Likewiſe if the breadth of a 
board be given in inches, then 144 (the-number of 
ſquare_inches contained in a Tuperficjal foot 
ſquare) being divided by the given breadth, the 
quogyent will ſhew how many inches ought to be 
meaſured along theſide of that board to make a 
ſuperficial foot, ſo the breadth of a board being 
9 inches ,- the length forward to make a ſuperfici- 
al foot will be found 16 inches. 

Lneft. 52. If the three (ides of a piece of land 
that -lyes in the form of a triangle be 15 perches , 


'14 perches, and 13 perches, what is the areaor 
"number of ſquare perches contained in that trian- 
-gle ? 


Azxſw.-84 perches, or half an acre and four 
perches, which content is found out by this Rule, 


WS... -. 4 EEE nd \L . 
" Erombalf the ſum of the three ſides of any plane 
triangle, ſubtra& each of the three lides ſeverally, 
and note the three remainders, then. multiply the 
ſaid-half ſum and thoſe three remainders one into 
the other, (according to the rule of continualMul- 
tiplication :) that done, extract the ſquare root 
of the laſt produ&t, ſo ſhall fuch ſquare root be 
the are4or content of the triangle. ec: hp 


The 


turmibers ae_—— een errno 


The ſum oof the 3 fides —— — 42 


The half -of that ſum ——————_ : 


The 3 remainders found out by ſub- 
tracting each {ide from the half ſum=— 


"Ra 

8 

7056 
WS 


The ſquare root of which produR 38, A 
the -content required:, to wit, ———— T 


The! produt ariling from the conti- * 
nual muiriplication of 'the fonr laſt} 


Anather Example, 


The 3 ſides of a triangle —- Miear 5 


The fam of the 3 fifee—a————=—"j11,. 


8:3 .eemainiſoin found by :fubtra- 44, 2 
Qing each ſide from the balf ſum ——#£& 4? * 7 


; ? L - 4 
The produ& ariling from, . . .. , F F 
the continual multiplication$23 ;55380 . 10g6 


of the four laſt numbers — 


The ſquare root of that produt—4$32; 7 + 
6 Wherefore 


dix Ehap.X.*  Dieſtions. 483 hy 
Wherefore'T conclude that the content of 'a 

er Þ| plane triangle whoſe three (ides are 120.5 perches , 
rt'2:6 perches, and 90.3 perches, is 4832,7+ per-, 
ches, 'which reduced ; +4 3O zcres and 32 perches, 
{the fration'ofa perch'being negle&ed,) **+ © 

+ Now foraſmuch' as every irregular piece of 
ground may be divided into criangles, for # four- 

. | indty field will 'be divided into two triangles by 
|| one imaginary” ftrarght line” Fading 6verthwart 

from corner to corner called a Diagonal ne, "a 

fiye-ſided field into three triangles by two Dingo. 

vals, a fix-figed ground into four Triamgtes by 
eh © Diapbnals, Bc. the rule before given will be 

56 | celtent-vfe to find out the Contents of large 

54 jets, eſpecially if rhe land be of a dear value, 25 

w\fo when any controverſie arifeth by reafon of 
the different 'admeaſurements' 'of Surveyors '&F 
lind : for if the (ides of tboſe 7rimygles be meaſu- 

. red in the field, and their lengths be agreed on, all 
Artiſts*ro whomthe' reafon of the rute* before gio 
ven is known, will agree in 'one and the fame cons 
tear,” Bur yet this way-of meaſuring preſappoſerh 
thit there1s no obſtacle, as Water; Wood, br 6: 
ther Iimpetlimetrt, 'to'hinder- the *meaſuring of-the 

des of chofe*77ia1gler into (which the field is dis 
vided as aforeſaid. Wand, pore; —Ink 
IT: 53. 1f the'diamerer of a'Circle be 28,25, 
xt 15 the Circatrifetehce 2 OG | 
. Anſmer, $8.749 + : foras 113 1s in proportion 
to*'355'5 oras 115 to 3.14159, fois theUtameter 

td the cxrcuttiference : Therefore multiplying #l- 

wayes the diameter given by the faid 3.14159 the 

produ@ ſhall be the'circamfertncerequired. - 

"Deſt. 54. Tithe diameter ofa-Cirete be 28.25 


what 


> 0" JV] 4 Fw otut 


- 


| _ IT 7 err _ Fre” 


what is the ſuperficial content of that Circle 


Anſwer, ..626.79 +: for as x is in proportion || 


to.78539,10 is the ſquare of the diameter to the ſu- 
perficial content. .. Therefore wultiplying alwaies 
the ſaid decimal-fraction ;78539 by,the ſquare;of 
'the given diameter (which ſquare is the product of 
the maltiglicaliog of the diameter by it ſelf) the 
product thall be the ſuperficial content required. . 
Pueſt. 55.1f the diameter of a Circle be 28.25, 
what is the lide of a ſquare which way be inſcri- 
bed within the ſame Circle?  ; * ee 
... Anſwer,19.975 t for the query root of half the 
ſquare of the diameter , or the ſquare root ofthe 
double of the ſquare of the ſemidi neter, ſhall be 
- the (ide of the inſcribed ſquare'ſo « Otherwiſe, 
a6 x ist0..707106, ſo is the diameter to the lide re- 
qulzes: . Therefore. if you multiply { alwayes) the 
aid .707106, by the diamerer given, the product 
will be the (ide of the inſcribed ſquare required.. 
- . .2xeſt« 56. If the circumference of. a Circle be, 
$8. 75 what is the diameter? -...',._ ... :..... 
' . Anſwer, 28.249 for as 355 ist0113,0r as.1.is 
- £0..318309, ſo 15s the circumference to theDiame- 
ter. . Therefore.if .318309 be multiplied alwayes 
by the given circumference., the product ſhall be 
the diameter required. Kate Fe 
Bueft. 57.1 the circumference of a Circle be 
88. 75 whar is the ſuperficial content of thar Cir. 
cle? y | | 
- Anſwer ,626.8017Þt for as 1 is to 079578, ſo. is 
the ſquare of the circumference to the ſuperficial 
content Therefore if ,079578 be alwayes mult1- 
plyed by the ſquare of the giyen circumference,the 
product ſhall be the ſuperficial content ſought. 
| | veſt. 


CTRap.X.... Deſtions. 43; 

| Bueſt. 58. 18 the circumference of a Circle be 

88.75, whatis the (ide of a ſquare that may be in- 
ſcribed within the ſame Circle ? 

Anſwer, 19.975 Þ for as 1 is to .225078, ſo is 
the circumference to the (ide required. Therefore 
if .225078 be alwayes multiplied by the circumfe- 
rence given, the produ@ will be the (ide of the in- 
ſcribed ſquare fought. . | 

reſt, 59. If the ſuperficial content ofa Circle 
be 626.8, what 1s the diameter ? | 

Anſwer, 28.25 ÞT for as 1 is t01.27324, ſos the 
content to the ſquare of the diameter. Therefore 

multiplying alwayes 1.27324 by the given con- 
rent, the ſquare root of that product ſhall be the' 
diameter required. - 

neſt. 60. If the ſuperficial content of a circle 
be 626.8, what is the circumference ? 

Anſwer, 88.75 + for as 118 £O 12.5664, ſo is the 
content to the ſquare of the circumference, 


Therefore if 12.5664 be alwayes multiplied by the 


given content, the ſquare root of the produ@ ſhall 
be the circumference required. | 
:Qreft. 61, If the ſuperficial content of a Circle 
be 626.8, what is the lide of a ſquare equal co the 
ſame Circle ? | 
Anſwer, 25.035 + for the ſquare root of the gi- 
ven content is the (fide of the (quare required, 
Queſt. 62. If the lide of a Cube be 12 inches, 
how many cubical inches are contained in thac 
Cube ? ; | 
Anſwer, 1728. What a Cube is may be well re. 
preſented by a Dye, which is a liccle cube it ſelf, 
being a reQtangular or ſquare ſolid that hath an 
equal length, breadth, and depth, and is compre- 
T1 ' hended 


”—_ x 


Arithmetical 
bended under ſix equal fquares ; now if the ſide of 
one df thoſe equal.ſquares (which is alſo the (ide 
of Cube) be 12 inches, the ſuperficial content 
of that ſquare will be 144 ſquare inches, {for ac- 
cording td the preceding 49th queſtion, 12 multi- 
plied'by-12 produceth x44) which multiplied by the 
depth 12 inches, produceth 1728 cubical inches, 
and ſuch is the ſolid content of that Cube whoſe 
fide is12 inches : ſo that by one foot of timber or 
ſtone in whatſoever kind: of ſolid it be found, is 
underſtood a Cube, containing 1728 cubical or 
dye-ſquare inches, and .conſequently half a foot 
ſolid contains 864 cubick inches, and a quarter of 
a foot ſolid contains 432 cubick inches, | 

In like manner, if the ſide of a Cube of ſtone be 
2.33 feer, the ſolid content of that Cube will be 
found 16.194 t feet, for 2.53 being multiplied by 
it ſelf produceth 6.4009 ſuperficial feet, which 
produt being multiplied by the ſaid 2,53 will pro» 
duce 16.194 t ſolid feet. 

Alſo if the ſide of a Cube of ſtone or wood be 6 
inches; or .5 foot, the ſolid content will be found 
216 cubick inches,or .125 parts of a foot ſolid =_ 
6 multiplied cubically produceth 216, likewiſe. 
multiplied cubically ,produceth .125) whence it 
may be infer'd, that $ little cubes of ſtone or wood, 
each of which is balfa foot or 6 inches ſquare, are 
contained in a foot of ſtone or timber ; for 8 times 
216 produceth 1728, (being the number of cubick 
inches contained in a foot ſolid) likewiſe $ times 
.125 produceth 1, (to wit, one entire foot ſo- 
lid.) 

Lueft. 63, If the breadth of a ſquared piece of 
timber, ſuppoſedto be ſtraight an — 
| 3 2% oth 
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borh'ends by two equal ſquares, 'be 1.55 foot, the 
depth alfo 1,55'foot, and the length 17,33 feet, 
how many cubickfeer are'<ontained in that piece 
of ttiber 8 {-f- | | 
| , 41.635 feet, thatis, 41 feet and an half, 
and about half a'quarter of a foot, Which folid 
content is found out by this rule vx, multiply'the 
breadth 1.55 by the depth 1.55 the produ& will be 
214025 fuperficzal feet, whichas the contenr of the 
Baſe; (that is,.the Area of eitheriof the twotqua) 
ſquares at the ends of thepiece) laſtly muſriplying 
the ſaid Buſe) 2.4025 by the lengrh 17.33 the pro= 
da&will be 41 635 t, which is the ſolid content 
required, . 27 58 FN 
In like manner if. the breadth of a ſquared piece 
of timber, ſuppoſed to be ſtraight and terminated 


 atSoth ends 'byrwo equal Jong ſquares, (which 


zre called ithe Baſes): be 2.34 feer, the depth 1,6x 
foor, ' andthe length 17.58 feer, the ſolid content 


"will be 66.23 © feet ; for (as before) multiplying 
the breadth by the Yepth, and that produ by the 


teagrh, rhe laſt produd ſhall be the ſolid concent 
quired. THE 
| Rueſt. 64. the breadth, as alſo the depth of a 


. ſquared piece of timber having equal ſquare baſes, 


be 1.55 foot, how far ought oneco meaſure along 
the length of that piece of timber to make a foor 

ſolid ? * | 
Anſwer, .416 parts of a foot, or 5 inches very 
near*®) which decimal is thus found, v;z. Firſt find 
the ſuperficial content of the baſe, which will be 
2.4925: (for, 1.55 multiplied by 1.55 produceth 
2.4925,) Then dividing 1, (to wit 1 ſolid foor) 
by the Baſe 2.4025 the quotient will be ,416 + 
: Iiz or 
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or <5 parts of -a foot, or five. inches almoſt, 
and fo far ought to be meaſured along the 
length of the piece to.make a foot ſolid. In like 
manner, if the breadth be 2.34 feet, and.the 
depth 1.61 feet, the- length forward along the 
piece to make one ſolid foot will be found .265 
parts of a foot, or three inches and almoſt = part 
of _ | if x 2 
| Dueſt, 65. - If a ſtraight ſquaredpiece of tim- 
ber gps. nal = wt Baſes, whereof 
one. contains 1.92 ſuperficial foot, the other 
.85 foot, and the length of that piece of tim- 
ber be 17,4 feet, what is the ſolid content, or 


how many Cubical: feet are contained in that 


piece of timber ? | # 
Anſwer , 23.474 * feet, (found out by one 
of Mr, Ozghtreds Rules for meaſuring a ſeg» 
ment of a Pyramid in Problem 21. Chapter 
4 of his. Clavis HMathemat, ) The Rule: 1s 
this, | 
Multiply the greater Baſe 'by the lefle, and 
extract the ſquare root of that product, then 
multiply the ſum of the- two Baſes and that 
ſquare roor' by one third part of the length of 
the ſolid propounded , ſo ſhall the laſt product 
be the ſolid content required. i: 


_, 


». 


Example 
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| Example. | 


like] - The greater Biſe —— —— ———1 , 92 
the | *' The lefſer Bafe —— — O « 85 
the | © The produ&t of the multiplication 

265 | Of thoſe two Baſes —=Þ «P3209 
"are The ſquare root of thatprodut —— 1, :2774 

- The ſum of that ſquarerootand, _, - 
m- | the two Baſes-- — — 5 4.3; #73 

-5.,8 


eof One third part of the length 1s 
The produd of the multiplication 
of the two Jaſt numbers is the ſolid >-23 7 474t 
or | content required —— 


| ———  —————— 


— 


|  2neft. 66. A Pyramid 1s a ſolid comprehended 
ie | under plane furfaces, and from a triangular, qua- 
3. | drangular, or any multangular Baſe, diminiſheth 
+ | equally leſſe and lefle till it finiſh in a point at the 
"top ; now if the ſuperficial content of the Baſe of 


s | © 

a Pyramid be 5.756 feet, and the height thereof 
{ | 14-25 feet, (which beight is the length of the per- 
; | pendicularlinethat falieth from the cop of the Py- 
, | ramid to the Baſe)what is the ſolid content of that 


Pyramid ? 
- Anſwer, 27.341 t'feet: forif.the Area of the 
Baſe of a Pyramid, be multiplied by one third part 
of the —_ thereof, the produ& ſhall be the ſo11d 
content of the Pyramid ; therefore 5.756 «x 475 
= 27-341 feet = the ſolidity of the Pyramid'pro- 
pounded, | DIVE 
Note, If a Pyramid be cut into two ſegments by 
a Plane parallel to the Baſe, one of thoſe ſegments 
will be a Pyramid, and the other will have ewo un- 
equal Baſes, for the meaſuring of which Jatcer ſeg- 
| | I13 ment, 
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ment, a rule hath been already given in the ſixty 
fifch queſtion, the Arex of cach Baſe being 
known, | 1: 34520519 »0T 

Deſt. 67. A Cone is a ſolid, which hath a Circle 
for itsBaſe, from whenice it grows-equally lefle-3nd 
fefſe (like a round Steeple of a Chyrch)Gill it Einjifh, 
in-2 point at the tap 3--now if the Area of the Baſe 
of a Cone be 5.756 feet, andthe height;thereof be 
14.25 feet, what is the ſolid content of that Cane? 

Apnſmer:, 27.344 feet: for if the;Area of the: Baſe 
of a Cone be multiplied by one, third, -part of rhe 
height thereof,” the product (hall. be. the ſold cons 
tent of the Cone. LS} ure 179 

Note, If a Cone be cut into two ſegments by a 


| Plane-parallel co.the' Baſe, one; of: thoſe ſegments. 


will:be aCone, andthe other ſegment will have twa 


unequal Baſes which are Circles, the ſolidicy of F 


whichlatter ſegment maybe fonnd our by the rpje 


before given in the 65 queſtion, the Area. of each: | 


Baſe (or circle)-being known. ; -. i ::c49 Ts 
RQueſt. 68. A:Cylinder'isa ſolid which may be 
well repreſented by;aStone+ ro{},ſuch as are uſed in 
Gardens for the rolling of Walks. Now if the cin-; 
cumference of a Cylinder be 4.57 feer, and: the 
lerigth 3:25 feet, what is the folid comtent of that 
Cylinder? - + {> fl Ft c 142 57ef] 
 Anſmer, 5.4 + feet, thus found out : Firſt by the: 
help.of-the given circumference 4.57, find outthe 
ſuperficial content of that Circle, (being the Baſe 
of the Cylinder)-which content (by the preceding 
57th queition) will be found 1,6619- t foot, then 
multiplying the faid-1.6619- by the. given length 


- 


content required, © Tx 2:59 
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3.25,the product will be 5.4008 whish 1s the ſolid: 


Lueſt. 69. If the Baſe of a Cylinder be 1.6619 
foor, how much in length of that Cylinder will 
make a fqot ſolid ? | | 

Anſwer, .601 parts of a foot; For 1 (to wit, 1 
ſolid foot) being divided by the baſe 1.6619,gives 
in the quotient the decimal ,604 + for the length 
required, | | 
- Neſt. 70. A Globe is a perfet round body con- 
tained under one Planezin the middle of the Glabe 
there is a point called the Center, from whence all 
ſtraight lines drawn to the outſide are of equal 
lengrh, and called Semidiameters, the double of any 
one of which is equal to; the Diameter of:the 
Globez now if the Diameter:of a Globe'of . Stone 
de 1.75 feet, how many feer ſolid are contained in 


| that Globe? 


' Anſwer, 2,807 t feet, for as 21 is in proportion 
t0.11, or as 11s to.5238;ſo is the Cube of the Di- 
ameter to the ſolid content of the Glube :, There- 
fore, multiplying alwayes the Cube of the Dtame-» 
ter by the ſaid decimal .5238, the produd ſhall be 
the ſolid content required : So the Diameter 1.75 
being firſt multiplied by it ſelf, che produc will be 
3.0625, which multiplicd by theiſaid 1.75, gives 18 
the produe 5.359375, to wit, the-.cube of the dia>, 
meter, which being multiplied by . 5238, the pro- 
dud thence ariſing will be 2.807 +, which is.rbe 
ſolidify of che Globe propounded. | 
 Dueft. 71. What is the Diameter of a Glabe of 
ſtone which contains 4 cubical or;ſolid feet ?: -- 
Anſwer, 1.96 Þ+ foot, foras 111s in proporti0ft 
to'21, Or as 1 is to 1,9090909 ſo 15.4 (the 'fylid 
content given) to a fourth praportianal, to wit, 
7.636363 + whoſe cubick root i$ 1,96 Þ the dtame-+ 
ter required, Ii 4 Cou- 


Concerning the gaging of Veſſets. 


The eaſieſt and apteſt wayes for praQtice in ga; 
ging. are thoſe which are perform'd by the help of 
Tables, or Gaging rods pyrpoſely compos'd ; 
Nevertheleſs to giye the Reader of this Treatiſe 


ſome lighc in this matter, I fhall here inſert one. 


. rule to find out the number of Gallons contained 
ina full Tun, Pipe, Hogſhead, Barrel, or ſuch like 
veſſel,according to Mr, ingate's way of reducing 
a: Veſlel co a Cylinder. The Rule is thisz 
Having found the difference of the two diame- 
ters at the bongue and head of the Veſlel,take of 


that difference and addit to the lefler diameter ; 
then ſquare that ſam and reſerve the produdt that 
done, if the content be required in Wine gallons, 
multiply the produ reſerved, this decimal fraQti- 
087.0034, and the lengrh of the veſlel, one into 
the other, (according tv the Rate of continual Afulti- 
- plication) ſo ſhall the laſt product be the number of 
Wine gallons required : bur if the content be re- 
quired in Ale gallons, multiply the produdt before 
reſerved, this decimal fraction .oo27, and the 
length of the veſſel, one into the other continual- 
ly; "ſo ſhall the produ@ be the content in Ale gal- 
Jons -. This Rule Ifhall firſt explain by ewo que- 

tions, and then ſhew how it.is raiſed. EY 
Lneft. 72: If the diameter at the bongue of a 
yeſlel be 32 inches, the diameter at the head 28.2 
_ 4ockes, and the length 39 inches, (which dimenſiong 
| are 
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veſl 


4 
gal 
rul: 


Ing 
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are ſaid to agree very near with thoſe of an Eng- 
liſh veſſel called a Pipe) whar is the content of that 
veſſel in Wine gallons ? | 

Anſwer, 126.278 Wine gallons, that is 126 Wine 
gallons and abour a quart more (found out by the 
rule above given,as will be manifeſt by the follow- 
ing operation.) | | 


E xplication, 


c 
A The Diameter at the bongue —-— 32 . 
The diameter at the bead ———— 28 . 
; 


Their difference — 3 « 

Which multiplied by <Z, that is, — ©. 

The product will be —— d-; 

| | Which added corhelefler aac | 

f ter gives the mean diameter ay 
Which mean diameter being 

ſquared (that is, multiplied by it> 952, 3396 

ſelf ) produceth ————— ——— 
Which producr multiplied by — 0. 0034 
The product thence ariling will be= 3. 2379t 
Which multiplied by the length of i, 

the _— - « 6 ID. « 
The product is the number © 

Wine tions fought,v:z. 58 826, 9747 


© © dv 
Swat. 


Bueſt.73.1If the diameter at the bongue of a bar 
rel be 23 inches, the diameter at the head 19.9 in- 
ches, and the length 27.4 inches 5 what is the.con- 
tent of that barrel in Ale gallons ? 

Anſwer, 36.031 Ale gallons, that is 36 Gallons 
andabour a quarter of a Pintmore (found out by 
the preceding Rule, ) 


Explication 


Arithw#tical © 


_ Explication. _ 
The diameter at the bongye ———23. 0 
The diameter at the head =—19 .9 
Their difference ——————— 3.1 


I 
Which multiplied by. =, that is ? «7 
I 


[The product will be —_ . 17 
Which added to the lefſer diame- y..,, ; 07 
ter gives the mean diameter ane = , 41 


Which "mean diameter beigg 


ſquared (that is, multiplied: by ; ic p47 - ob49 
ſelf )_ produceth -.————-—- 


Which praduct, multiplied by — | 2: 9927 


The produet thence ariling1s——  Þ {31S H þ7 


Which multiplied by the len b 
| .of the veſſel — ip EIT - = i ewe: 


The product is the bes: of —36; 031 
Ale gallons ſought, to witt——> 


The-reaſon of the Rule, 


Two things are taken, for granted i ia the faid 


Rule; »iz, Firſt, it is ſuppoſed that if < of the dif- 
ference of the two diameters at the bongue and 
head, be added 10 the Jefſer diameter, the fum fhall 
bean equated ar mean diameter,:(near enough for 
practical uſe theugh it be not exact) viz. It there 
be a Cylinder whoſe diameter is equal to thar 
mean diameter,::and whoſe length is equal ro the 
length of the: veſfel, -that Cylinder thall be- equal 


to O00 EY of che veſſel very near, Secondly,: : 


the 
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the: ſaid Rule preſuppoſeth that 2531 cubick inches -- 
are cqual to'a Wine-gallon, and, 282 equal to an 
Ale gallon ; | concerning which equalities (efpe- 
cially the latter): Artiſts differ ſamewhat 1a"their 
experiments; but according to any equality which 
in that particular ſhall] be agreed on,from this tliar 
follows a rule; may be framed, and Tables:thence 
calculated far gaging a full veſſel without conlſi- 
derable error. - | ", 

Taking then thoſe two things above mentioned 
for.granted, 'we may rigbtly infer that if a Cylin- 
der. hath. for its Baſe a Circle whoſe ſuperkicigl 
content is 231 inches, every inch in length of thar 
Cylinder will contain 231 cubick inches, or one 
intire Wine gallon; Now foraſmuch as all Circles 
arein ſuch: proportion one to the other 'as the 
ſquares of their diameters,it ſhall be as 29411844, 


-— (to wit, the ſquare of the diameter of that Circle 
_ whoſe ſuperficial content is 231) is to 13 (to wit, 
- the ſuperficial:content 23t conlidered. as the Baſe 


ef-one Wine .gallon;) or as 1i5t0:.0034 ; So the 
ſquare of the equated (or any other ) diameter, to 
the ſuperficial eoncent of thar Cirele in Wine gal- 
lons and parts of a:gallon, which content multi- 


"= why by the.lengrth of the veſſel will produce its 


olidity or- capacity in Wineipallons : Therefore 
rhe firlt part of the preceding rule for Ending” of 
the number of Wine gallons contained in a-full 
veſſel is manifeſt : And after the ſame manner, ſup- 
poling as before 282 cubick inches are equal to an 

Ale gallon, the decimal .o027 preſcribed in the 
| aid rule will be found our. 
-- Upon thoſe grounds Mr. Pizgate compos'd his 
'Gaging rod; Mr. Ozghtred alſo in his Circles of 
"LE Proportion 
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Proportion-hath delivered another rule for Ga- 
ging,from whence his Gaging rod is deduced; but 
the particular conftruRions of thoſe rods, and 
Iikewiſe the making of Tables for the ſame pur- 
pole, being handled by ſeveral Artiſts, I ſhall not 
inſiſt upon them. 
.. Now if the induſtrious and more curious Arith- 
metician,after he is well exercis'd in vulgar Arith- 
metick, deſires further knowledge in finding out 
the Anſwers of ſubtle Queſtions about numbers, 
his beſt Guide will be the admirable Algebraical 
Art, which diſcovers rules for the ſolving of Pro- 
blems, as well Arithmetical as Geometrical, that 
are above the reach of any of the rules of common 
Arithmetick , or ocdbiag] Geometry , as may 
partly appear by the two rules in the aforegoing 
52 and 65 Queitions, as alſo by the two following 


ters 
©  2xeft.74. To find two numbers in a given pro- 
portion, ſyppolſethelefler to the-greater as 2 to 3, 
and ſuch, - that if the leſſer number be added to the 
ſquare of the greater,alſo if the greater number be 
added to the ſquare of the leſſer, the two ſums ſhall 
be ſquare numbers whoſe roots are expreſlible by 
rational or true numbers : (fra&tions being admit- 
ted for numbers.) - IL 
Anſwer, = and —. 


Appendix. 


Queſtions, with which I ſhall conclude this chap. 


Chap.X. 


| Bueſtions. 
' The proof. 
dut | - The ſquare of? (the greater num- 


2O 


nd | ber ) is——<—— TY anion lin $2 ed 

IC- To which adding the leſſer number — — 

_ The ſum in its leaſt terms will be——— 

h. Which is a ſquare number whoſe _ 

h. | Foot — — 

ra Again, the ſquare of — ( the leſſer) AA 

. number) is ——— —_ — 

+ |, To, which adding the greater num-q 

A ber-— m——_ — — 

- The ſum, in its leaſt terms will b—— — 
Which is a ſquare number whoſey, , 

7 | root is- } 5 

: | Alſo the ſaid numbers = and — are one to the 

; | Other as2 t0.3, wherefore the queſtion is ſolved. 

| Which numbers: -* and — are tound out by this 


following Fe 
hte” © T heoreme. 3 
If the fraction 2 be divided into any two parts F 
either of thoſe parts being increaſed with the 
ſquare of the other part ſhall give a fraction ha. 
ving a rational ſquare root. 

' Wherefore by dividing - into the two fractions 
— and, which are in the preſcribed proportion 
of 2to 3, thoſe fractions will ſatisfie the conditi- 
ons in the queſtion propounded, 

Likewiſe theſe two fractions ZZ and == 
' will anſwer the queſtion, and are found out with» 

- outextracting any root;but the manner of finding 

out the ſaid Theorem and laſt mentioned fractions, 

Ihave ſhewn in the 24th queſtion of my third book 

of the Elements of Algebra, 7 -- 3. Moos 


9s "viies, &c. Ap peridix 


neſt. 75. To find'three numbers, ſuch rhar the 
ſquare of any one of them being: added to 'the 
other two numbers, the ſum of -ſuch addition ſhall 
be a qquare-number, whoſe foot 1a 164 mood num- 
ber. EF 

Anſwer, I,= and. 

The proof. 

Firſt, the ſquare of the brſt qumber'l, 
LS —— 
| To. which adding, the ſecond ; ra 4 ny 
third number S = 2 and =,the ſum will be-- 5 13 


Which is a ſquare number one we, 
root 3s mate II enter 


IIS IS |} 


Secondly, rhe ſquare at the ſecond. -: bs 


To which adding the firſt and third 
guiabers 's and ==, the ſum in its Y 
terms will VE <aiRIR — 
Which is a ſquare number whoſe .. 

root is —— 

Thirdly,the ſquare of the third nut-? 236 
ber 2&. Lemme ati tnmrrmumuthnn]- 9 

To which addin g the firſt and ſecond! Rp 
numbers 1 and A the ſum in its Jeaſts 2 


= es en cab atone ths 4 2 


rerms will be | — — ——— 
Which is- a ſquare number — 7 
ro0t CO NATTY RETEY 


Wherefore it is manifeſt that the three ublrs 


1,-£ and'25 will farihie the conditions in the gue- 


fidn, which may be ſolved alſo by ocher numbers, 


bat the manner of findin's them out I bave ſhewn'in' 


the 32th -—— Anne of my third Book 6f theEtemenits 
of Algebra, CHAP, 


\ Chap. 


hap-Xl. ' 


CHAP. XI. 


— — _ 


Of Sports and Paſtimes. 

Probl, I, ad Re Fw 
To diſcover a number which any. out: ſhall have inhs' 
_ mind, without requiring him to reveal any. part of that 

or any number whatſoever, 
Fter any one hath thought upon a number at 
pleaſure,bid him double it,and to that double 
bid him"add any ſuch 'even number -which you 
pleaſe t6 aſſign, then feom the ſath*6f chat addition 
let him reject one half; and reſeryethe other half - 
Laſtly, from this half bid bim co ſabrractthe:num- 
'ber which he firſt thought upon, then may you 
toldly tell him what number remaineth in his 
mind after that ſabtraction is made; for it will al- 
y_— be half the number which you-aMigned him 
el PrPniag T of hang A TREE an 
"For example, ſuppoſe he thought upon 's,- the. 
double thereof is'12; to which bid kim add ſome e< 
ven number at your pleaſure, ſuppoſe 4; fo willthe 
ſum be 16, whereof the balf is 8, from which if Ne 
ſubtract 6, (the number firſt thought 0n )' the 2e- 
mainder is 2, (to wit,half the number, which was 
by you affigned to be added) which remainder you 
difcover, notwithſtanding all the operation was 
performed in his mind, without bis making know 
of any number whatſoever. Note that the adding of 
an even number as-afoteſaid is not oF ntcefity,but 
only to avoid a fraction which will ariſe by tas 
king the half of an odd number, "5 * 
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| yon 
The reaſon of the Rule. 


If to the double of any number (which number 
for diſtinction ſake I call the firſt Ja ſecond number 
be added, the half of the ſum muſt neceſſarily con- 
ſiſt of the ſaid firſt number, and half the ſecond , 
therefore if from the faid half ſum the firſt number 


be ſubtracred," rhe remainder muſt of neceſfity be 


half of the ſecond number which was added. 
Probl. 11, 
"Two numbers, theione even and the other oaa, being pro 


ponnded unto. twoperſons, to the end they may (ont of 
© Jour ſet) ſeverally chuſe. one of thoſe numbers, to 


diſcover which of. theſe numbers each. perſon ſhall have || 


4 choſen. {15 12 


 Suppoſe-you have propounded ancOPece- and 
7ohn two numbers, the one even and the other odd, 
as 10 and 9, and that each of thoſe perſons is to 
chuſe one. of the ſaid numbers unknown. to you. 
Now to diſcover which number each perſon ſhall 
haye choſen, you muſt take two numbers, the one 
even and the other odd, as 2 and 3 5 then bid Perer 
mulciply that number which he ſhall have choſen; 
by 25 and cauſe fohx to multiply that number 
which he ſhall have choſen by 3 ; that done, bid 
them add the ewo products together, and let them 
make known the ſum to you, or elſe:-demand of 


them whether the ſaid ſum be even or odd, orby_. 


yg other-way more ſecret endeavour to diſcover 
it,by bidding them to take the half of the ſaid ſum, 
| ES: 


Apprdix. 


>» a 5 nous A 


ix. Chap.XT. = 


and Paſtimes. coT 
for by knowing- whether. the ſaid ſum be even or 
odd, you dg obtain the principal end to.heaimed 
at, becauſe if the ſaid ſum be an even number, then 
infallibly he that multiplied bis number by your 
odd number(to wit,by 3). did. chuſe the eyen-num- 
ber, (to wit40, bur it the ſaid ſum happen:to be an 
odd number,then he whom you cauſed to multiply 
his number by your odd number,(co wit; by 3) did 
infallibly chuſe the odd -number,(to witg.) 

For example,if Peter had made choice of .10,and 
7ohn 9, ſuppoſe you willed Peter to multiply his 
number 10/by 2, and: oh».to.mulciply his number 
9:by 3 53 the produs will be 20 and 27, , whereof 
the ſum is 47, which beſhg an odd number, you 
may thence conclude thax-Fohs whom you cauſed 
ro multiply his number by 3 did chuſe the odd . 


- number 9,and therefore Peter did chufe 10. - Butif 
I: you had willed Fobs to have multiplied his number 


Peter to have multiplied his number 10 
Products would have been 18 and 30, 


4 4 


- | The reaſon of the ſaidxule is very ealie, and de- 


' pendeth principally upon the 28 and 29 propoſiti- 


ons of the gth-book of Zxc/id , for one may infer 
fromthe 21 of the ſame book,that an even number 


. multiplied -by any number whatſoever;producerh 


\an ever-number, -but..an odd, number is of a diffe- 
rent nature,for ifit be multiplied by an even'num- 
- i Kk | ber 
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ber "robe is at! even number (by the ſaid 28 
propor feng if it'be multiplied by #n odd num- 
ber the produit is odd, Wy the ſaid 29 propoſiti 
on. )Therefore if iy making this ſport ir happenerh 
chat the even nawiber 'bemultiplied' by your 6&d 
number;both the prodw Jhall be eveh;and confe- 
que! 1y Che frm) THAN Ve fifa lfibly am even number 
(by he faid 21 pr yen, But if/ ithappen that 
you caufe the odd natiber- ro be multiplied by 
your odd/nuniber,; thit product will be'otd, and 
the other product even, "therefore the ſam of theſe 
two prodacts ſhall be an odd number, (as Cl/xvime 
bath dertionſirated opon'thg 23. of rliegth of Ei 


Probl. 3. 


day 

A hrtain Wuber of direiuet' hinig being projothited, ts 
Riſpaſe them is [Hb Wh or ter, rhit Cuftny ably l- 

" dphjes Yhe nikth, or the Fenth, or afy vber that foul! 


ah be (eb bs were firſ rented tobe Uofe © 
This P+6blem is bſazlly propounded"In this 


manner, viz.fifteen Chriſtians #nd fifteen 7 ks be- 
ing atSecain one and the ſame Ship in a terrible 
ſtorm, and the Pilor declaring neceſſity of caſt- 
ing the one half of thoſe perſons into the Sea, that 
the remight be ſaved; they all apfced "chat 'the 
perſonsts be caſt away ſhould be fet'stitby lor af: 
ter this Wanner, viz. thethirry perſoagffoutd'be 


placed in's round form ike a Ring, arid then be- 


proceeding circularly, every nfnth*perſon fhroutd 


Sinnfng 'to count it” 6ne of the þ pen #rid 
be caſt 4ht6 the Seb, until of 'the whirty perfor 


there 


| Appendile, 


be apt Whto a Certuih Winber, Tſe Femainivg 
> | 


4 4c. 0,v a0 "1 3-4 Eg MS 


"wy tai hd 


QS » 


—_— 
®; 
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. line as you ſee, >: 


Chapt. and Puffin 8 


tlicetremiived dnly:f6ect, THO UNION 75/how 
theſe thirry:1perſons'ought ev Bephetd; Uhatiche = 
1otinight infatlibly fall uponthe fttecs TH nl 


 gorupon anh:of, the tifreen' C+/,P0m),FFor chemiort 


eafie remembring' ofthe rale- t6:3olve this/qte- 
Njvh; I ſhalliptefuppoſe the five-vowels, ;#5,0%, 
rofignifie five:dumbers, to wit, (43 0ne, +) rivo, - 
(5) three; (94 four; und (s Hve'5 'then willthe rule 
4e felf be baeflycompretiended: in 'rhefe rwo folk 
lowing verſes, | 7 | #4 0 
7733 's r; yp h p 7) 


-i19 v1 31 Prvptbumbers aid andert;\ 


Never Wolfe deyave, 


I which verſes yan are prinicepally ro UBſcrre 
the vowels, with their correſpondent miftnbers'be- 


- Fore aſſigned; andrhen begining with the 'Ch/i - 


4433; re vowel. ef from?) bo woke that four Chrie 
#524 areitobe placed together; - text unto'them, 
the vowels :(inwm4b 9 GgntBeth'thdt five THrks ate 
eobe placed ;In\bike manner; (inÞ+r/)Genoterh 
Chyipians, oa GA afdfs TH h MH) 3 ChHfian:, 
# (iv##d)1 Twk; a (inuarr) 1 Chriftinn, «(inr) 3 
Twwky,e (ih very 2 Chriſtians, -+ (in will)'3 Turks, 's 
(inflate) 3 Cline; + (ih fri) Turks, e (in dey 
Chlriftiais, # (PAR) 1 Darky” bgul 
-Fhenvention ofthe faid Rultand fach like, fe- 
pradecth/ upon rheſfubſequentUttonſirition, viz if 
the number of perſons be thirty, ler thirty figures 
or\ogphers'be3plyced circularly, / or: ee in arigh 
1, DOOODORQOAQOOEDOCECACOROOOGED® » + -- 
- That done, begin to count from the firftt, and 
Ago27 Kk 2 mark 
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mark:the ninth,cor what orher-ſhall be aſſigned) by 
Putting a point;ar, croſs overt; "then count; #07» 
ward.from that whith-you have marked, and place 
another point oyer.the next ninth,and continueto. 
do the.ſame, beginning again; when you ſhall be:ac 
the' end, (if ghe cyphers are placed 4n'a rightdine) 
and paſling over thoſe, which-you:fhail have alfear 
dy marked, until you have marked the number rer 


quired,. as in,the example ptopounded, uftjl-you - 


have marked fifteen,for then all the cyphers mank- 


ed ſhall be thoſe which muſt be caſt away, and the. 
others, thoſe whick:ſhall remain... Hence it is evi-. . 


dent, that if you obferve-how-thoſe.cyphers which” 
are marked, are diſpoſed amongſt thoſe which are 
A995, marked, you. will-.calily;make-arrule for:any 
number whatſoever; 122! | Ow vffs 
By xthis invention. (as ſome; do: conjeRure): the 
famous Hiſtorian Zofephws-:the Few, (preſerved bis 
lite. very.ſubcilly, in the-Caverto. which himſelf arid 
forry.ot bis Countzreymen; bad fled;; from the furk- 
ous.agd conquering.Romans;: atitheiSeige of Farape- 
24, for his {aid Countrymen baving moſt witkedly 
reſolved tq kill .onc;arother, :rather'then yield:to 
,Their enemies, he at length \cyhen no arguments 
that be could uſe would diflwade them from ſohor- 
Tid an a@)prevailed with-rhem to.execuce their-tra- 
gical.delign by, lot, and ſo; by-the heip of the afore- 
dad artifice, (as we: may ſuppoſe} himſelf with one 


T2 a 


SS 5 


h 


and 'Paſtinnes. 505. © 
IS ''Probl. 4.” | | 
Many numbers which proceed from 1 or- unity in, a pro- 
greſſion, according to the natural order of numbers, 
(/uch as theſe, 1,2.3,4,5,6, 8c.) being, placed in 4 
round form like a Ring 5 to diſcover whith of" thoſe 
nonbers any one ſhall have thought upon, zo ij 


Let any multitude of. numbers in the aforeſaid. 
progreſfion,ſuppoſe thele 10; to wit, 1.2.3.4.5.6. 
7.8.9.10, be written upon 101vory counters: (or 
for want thereof upon 10 ſmall pieces of paper) 
which may be repreſented by theſe 10. letters, A, 
B.C.D.E.F.G.H.K.L. viz. ſuppoſe 1 to be written 
upon the counter A, 2 upon B, 3 upon C, &c. 


Chap. XT. 
\ 


\Then having placed thoſe counters circularly as 


jo ſee (wirh. their blank faces uppermoſt, and the 
gures underneath, that che ſubtilty of the ſport 


k A 
I 
L- 10 2'B- 
K 19 3: C 
H8- 4D 
oF; $3 
F 


may the better be concealed ) let. any one thiak up- 


og any number of unities- which,doth not. exceed 
10, ;; that done, bid him touch one of thoſe coun- 
rers at pleaſure,Jand tothe nymber on the back- 
ſide of the counter touched (which you cannot be 


jpnorant of, having noted well the place of 1 or 
Bats: | Kk 3 A.) 


4 PR” ph o 
iu 14-51 TIEN 444 e- [| 
, ras SY g - ” 
E Bs Ke 4 
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4 4. . A " 
4 o0xX6s 
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A.) add fecretly in your mind, the juſt number of 
4]l the counters, an@ reſerye the ſum; then bid 
him. fmagine in his mind the'counter- touched to 
be the number which he thought, and from that 
counter to. count backwards, until- he ſhall have 
made up the aforeſaid ſum, which you refer yed ſa 
will his computation infalliby end upan. the —_ 
ter upon which the number thought upgn is writ- 
ren. 

'For example; ſuppoſe that he thought, 7 ar: t and 
chat he touched B,towit,2. Addbto 2'the number of 
all the counters, to wit, 10; fo the ſun will be x2, 
then did bim to count unto 12, beginning at Band 

oing batkwards, and eſteem; >; 
ber thought, to wit,7, fo will y; fall upon A,9 upqn 

fp'up6n K, 1 vp6n H, and laſtly, 12 uponthe 
counter G, "which —m_ turned np will ſhew 7 the 
nuttiber thou 

The reaſon of this role i 19 not difficu £Q be ap- 
prekended, two principles being preſupPoſed, the 
one is this,. to wit, many counters or things what- 
ſoever being di + ys orderly: one after the other, 
in one continued [ine, whether jrbe right c or cir- 
cular, 'if you valye or name'thefirſt counter to be 
ſome number of unities at pleafure, and continue 
ro count forward according to the natural order 
of numbers, until another nymbygh] named which 
falleth upon the laſt counter 3 Or if you imagine 
or name the laſt counter, to be the fame number of 
vities as before you put upon the firſt, and con- 
tinue to-count backwards unto the Grit c counter ;.I 
fay, that the ſame number will be named at rhe end 
of both thoſe computations - for example, in theſe 
i: [<trers A.R.C.D.E.F.G.H,K. ifthe letter A be 
eſteemed 


Appendix; 


to be the nutm-" 


Chap.FL and, Pfr: 
& ; RO or 200 50 thence you count for- 
may accard 7, kr the oacural « vrfer of 
vis 
- 


etter yppn the. _ ber 12, 


In. JPET, NT emKrobe 4, a RSG 


| backwar frqm K to A, the letter A will likewiſe 


all upop 13s, 


4+ $5.,6+, 7» 8+, 9. 10.- IT T2 
: al DE. F.. (5. fl, » v 
12. IJ, 10. ge Po 7. i i. Os 3 4 


The other principle is this, to. wit,. noph c pun 
Fers being diſpoſed 1n arp pf manner IKE? ea Ring, 
if you eſteem any 95 ; thoſe FOmPers ro 4 | 
ſome humher at pleaſyre,and then from thar coyn- 
cer if you count circularly, uotil 208 end upon 
the counter where you began , the number laſt 


— 


oped will be equal to the ſym of the gym wb of 


the'councers, and of th j Hiypher We BT 
put og firſt, counter: for cxampl| 
one of 10 Letters placed in a circum ied and 
that imagining Dto be 7, you begin with 'ic, and 
count round = whole circumference, according 
to the natural progreſſion of akt » Till 


.$07 yp hs 7 a 
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you etid with D where you began';” the'number 17 
which is compoſed of, tonnes wil neceffarily fall 
upon D ; for's (which is the number of ſetrers in 
the circumference beſides D being added ro'7 
{which was firſt purupon D) makes 16, to which'1 
being added (becauſe D doth end as well/as begin 
the circumference) the ſum is 17, _ _ 

Now theſe two principtes being preſuppoſed, it 
will not be difficult to apprehend the reafon of the 
aforeſaid rule in' all caſes that can happen ; for 
imagine that offie hath .ttfought upon 7, or the 
countet G, then thar counter which he ſhall couch 


ey Eee, Þ 
" * 
<a 4 [2 
4 
.- 
: "ay 
bz « 


A 


that precedeth or followeth G, . © | 
Firſt therefore ſfuppoling the counter or number 
touched to be the ſame with' the number thoughte, 
the cruth of the rule will be then evident, for by 
the rule given, , he 'ſha}jl begin to count from the 
ſame G. unto 17, putring 7 upon G, © theref6re by 
the Te908. Preſuppotniyn the number 17 will fall 
u on * q » £4 -_- , ; CL. 4 
"Secondly, imagine that he touched a counter or 
number following G'the number thought, as L or 
10.then according to the rule'adding ro. (the mul- 
titude of all the counters placed circularly) unto 
- 16 or L, (the counter touched) bid him count 
backwards unto 20 by beginning at L and eſteem 
'L to be7, Now becauſe by beginning to count at 
Gwhich is 7,and proceeding to count forward, the 
number 10 will fall upon L, therefore by the firſt 
preſuppoſed principle if we eſteemL to be 7 and 
coynt backwards, the humber 10 will infallibly fall 
uponG,and then the number 20 ſhall alſo fall upon 
the ſame G by the ſecond preſuppoſed principle. 


wrt py +> 


Laſtly, 


muſteither be the ſame'counter G or ſome other. 


rec 
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Laſtly, imagine he touched ſome number or 
counter which precedeth 7 the number ſought, as 
Bor2, then adding 10to-2, you are, to bid him 
count unto 12, he having firſt imagined B'to be the 
number thought 7, and going backwards to A, L, 
K,&c. NoW becauſe by proceeding to count at'B, 
which is 2, and beginning to count forward to C, 
D, &c. the number 7 falleth upon G, Therefor eif 
one imagine- that G is 2, and from thence count 
backwards towards F.'E, &c. the number 7 will fall 
upon B, -(by the firſt preſuppoſed principle) there- 
fore when one aſſumeth B to be 7, and counteth to- | 
wards A.Ih &c. co any aſſigned number,it is in ef- 
fe& as much as when one imapineth G to be 2, and 
counteth towards F. E. 8c. unto the ſaid afſigned 
number, for each of thoſe computations will end 
in the ſame point 5 bur it is manifeſt (by the ſecond 


preſuppoſed principle) that eſteeming G to be 2, 


and cotinting towards F.E.D.&c, round the whole 
circumference, the number 12 will fall upon the 
ſame G. And becauſe G being ſuppoſed to be 2, and 
counting on the ſame coaſt as before,the number 7 
falls upon B, therefore ifthe computation be con- 
tinued on the ſame coaſt from B 7 unto 12, the 


number 12 will fall upon the ſame G. So that the 
.practice of this ſport in all its Caſcs is fully de- 


monſtrated. ' 

Note, that to the number of the counter tou- 
ched, you may not only add the number of all che 
counters once{as theRule direats)but twice, thrice 


or more times : for example, B being rouched, you 
may cauſe him to count unto 12, or unto 22, or to 
32, 42, &c. the reaſon whereof is evident from the 
ſecond preſuppoſed principle. ob WOE £5 
ES | 20 : Probl. 
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Many were being ſhoned by, paics, te wit, ie by Tit 
, 1180s #100 ny ane, the: he 'may think upon any.que.of | y (; 
© thoſe pairs at pleaſure ; to diſcquer the pair that was | 7, 
__ Fhought: pay. *y 


| Let 20 numbers, ſuppoſe theſe, 1.2.3.4.5:6.7. ph: 
9.9-10,14.43.3-14+ 15.16. 17, 18. 19.20, be. writ | 5: 
ren upon Ivory-counters, (or for want thereof up- | , 
on ſmall pieces of paper). to-wit, 1 upon one.coun- | 7 
ter,2 upon another, 3 upon a.third, &c. Then dif- 
poſe them into pairs as you fee; wiz. ſuppoſe x | x 
and 2 to be one pair, 3 and; four ro be another 


| I, a 


pair,&c. and of theſe pairs let any one. think upon 
which pair he pleaſeth, That dong, you are t0.di- 
{tribute-the ſaid 20 numbers. in ranks, in the form 
of a long ſquare , until there be 5 numbers in 
length, and , in breadth, after this manper, hs 

ay 


Chap, XL. 
lay the three firſt numbers 5,2, and 3 in a rank 


and Poſthmes, «rt 


As 
you ſee-in the ſecond figure)' from Fytmacm |; 
then place 4 underneath 1, and after 3 (in he 
faid rank A B.) Again place 6 under 4,and 7 after 
Fin the faid rank A B. ) ſhen place 8 under 6, al- 
ſo 9.10- 11 onthe right hand of 4 in the rank: D. 
Apain place 12 under 9, and13 on the right hand 
of'11 in the rank C D: and14 under 12. Moreover 
place 15. 16, 17 on the right hand of 12 in the rank 
E F. Laſtly,” place 18. 19, 20 on the right hand of 
14 in the rank 'G H, ſo will all the numbers be 
ranked, as you fee in the Table, That done, you 


 areto demand of him that thought ppon two num- 


. 


bers as aforeſaid, in what ratk or ranks the faid 
numbers do happen to be'found, v3z. 


dnt 1 31 $| 71%: 
a. 9 | 10.] II. | 13 D 


6 [12 |.15.} 16 |-17 | B 
$ | 14] 18] 19] 20 H 


in which ofthe ranks AB, CD,EF,GH, or in 
which two of the ſaid ranks: now if he anſwer that 
the two numbers which he firſt thought upsn are in 
the firſt rank A B; then 1 and'2/ ſhall be the nym- 
bers thought upon'3 if in the'ſecond C D, theng 
'and 10 ſhall be the numbers rhought . if in the 
third rank E F, then 15 and 16 ſhall be the numbers 
thought 5 if they are in the fourth rank GH, then 
419 and 20 ſhall be the numbers thought ; bur if he 
fhall ſay, that the numbers thought are in different 
"ranks, then you are heedfully to mark the ſaid 
-numbers 1 and:2, 9 and 1o, 15 and 36, 19 _—_ 
| whic 
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which may, he called the keys. ofttheTport, in; vet 
Barc they ſerye.not only to diſcover the two nums 
c s thought, when they are bott:.:in;.one andthe 
Tame rank (as aforeſaid) but alſs when they are! th 


ewo different ranks, for in this latter caſe as ſoon- 


as;it hath been declared to you in:which two ranks 
the- ewo. numbers thought are placed, you muſt 
Taky the key of che highelt of thoſe two ranks, and 
deſcending. in-a; down-right: line from the. firlt 
number of that; key unto; the lower of the ſaid 
two _ranks,' you ſhall, there find-one of the two 
numbers thought, and upon the right hand of tbe 
ſecond number of the ſaid key;at the ſame diſtance 
lidewiſe from the ſecond number of the key, as one 
of the numbers thought was diſtant from the-figlt 
number of the key, you ſhall find the other number 
thought, roomy | 

For example, ſuppoſe the two, numbers thought 
are7 and $,. and that it ſhall be declared unto you 
that they axe in the firſt and fourth ranks, take 
then the key of the higheſt of theſe two ranks, to 
wit of the firſt, which is 1 and 2, and deſcending 
down-right from x;unto the fourth rank,you-ſhatl 
there find 8.0ne. of che numbers thought, then ſeek 
{tde-wiſe on the right hand of 2 (the fecond-num- 
ber, of the key). a number as far 'feparated from:2, 
number thought. :. TRL bo 

Again , ſuppoſe, ;be ſaith that the numbers 
thought are in, the, ſecond, and. third ranks ;,.take 
then the key of the ſecond rank which is 9 and10, 
and deſcending down. right from: 9 .to the third 
rank, you ſhall there find 12 which is one of the 
' Qumbers thought; then ſeek (1dewiſe on the right 

R | | an 


as 8 is diſtant from11, and you will find 7 the other 


$ 
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hand of 10 (the ſecond number of the key) a num- 
ber as far diſtant from 10 as.12 is from 9;and you 
hall find 11,which is the other number. chought. 
..-. The reaſon of this will. he. apparent; from.a..ſe- 
Fious onlideration of che. placing. of. the numbers ; 
according to. the. rules beforg, given., - for.\it is. 
thereby evidens. thar of the.rwo. numbers coupled 
two by two, there can neyer be, found more, 
one pair inone and the ſame. rank., and of all Sh 
other pajrs'one number is alwayes found in one 
rank, and the other ntimber;in another rank.. 
Note al ſa, that this ſpor Fr may.be practiced yich 
divers perſons At.C Once,an -not:only with. 20.num- 
'bers., bur' wi any ſuch b, mulcis ude, of: numbers 
-which is produced RE tbe iplicagion) -of; any 
two numbers wh Fe hidiffer, [4/1 1. 97 unity, ,.,,A9 393 
which is the.prodyct, of 5.myktiplyed by 6,,.and.42 


*which is the product of the.mulciplication of 6 and 
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Vice jet nab ths hh thity Wit/ht, bein 
| paſs by "us over a Hutt, "Ub find at Yu 
bout #bich can ca bor ti0 ptb ſont dt once , and for 
Shiny of us Bottles they ave ;Nenbin to row them 

| Filet wver thit'Riut} tt the [tverdithmet - the aſs 
4 it how theft fi fe RE m6 a uu tyo Wy Orb , ſo that 

* $bne of the thrit witet 11a) be fonnd ih the company of 
'ohe'or io Ho meh whleſs be Dain be preſent. 


rela Yo 
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' They muſt paſs 3 56 this manner "viz Firſt two wo- 
tmexi paſs, then 6ne of them bringethb4ck the bour 
zhd repafſeth with the” third w WOthah ;| thar done ne, 
6ne'd the rhree women brin peed, ack the Heads 
val Ottiig owti-iþ6h ae rene ich her hu 
bakd perritteth th dther Gb do bo als - over. 
Anl thett wives; then ont of the Mid men 
Mis Wife bringeth baekrite boat : arid placi 

por 'the thdHe taketh the other 1 heing be re- 
'the' worn which'is fon nd 


h wick hidn'; 14 
ae into *he boar and at 


with the three inch e 
Evite ! Zr to' fetch ver 'the other to womep. 
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wo merry companions are to have qual haves, of 8G. 
lous of wine, which are in a veſſel containing exattly 
$ Gallons, now 20 make this equal parririon they have 
only two other empt ty Veſſels, whereof one cohtaineth 5 
Gallons, hd tht Mes 3.z\the queſtion 5c, how they ſhall 
fr} divide e Wine vey ;iwlep of ehiſe three veſ 
els. 
4 


icſt, from the veſfel which containeth 8 gallons 


and 
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empty veſlel of 5, and from this veſſel ſo filled ler 
3 be poured into the empty veſfel of three, ſo there 
will remain 2 gallons within the veſſel of 5. Then 
let the three gallons which are within the veſſel of 
3 be poured into the veſſel] of 8, which will now 
have 6 gallons within jt, that done, let the 2 gal- 
lons which are in the veſſel of 5, be put into the 
empty veſſel of 3, then of the 6 gallons of wine 
which are within the veſſel of 8 fill again the five, 


and from thoſe 5 pour out 1 gallon into the veſſe} 


of 3, which wanted only 1 gallon to fill it, ſo there 
will remain exactly 4 gallons within the veſſel of 5, 
and 4 gallons within the other two veſſels. This 


queſtion may be reſolved in another way, but 
leave that as an exerciſe to the wit of the ingeni- 


, ous Reader, 


Now albeit at firſt Gght it maybe thought by 
ſome, that the two laſt mentioned Problems cannor 


| be reſolved by any certain rule, but only by many 


trials, yet by infallible argumentation and dif- 
courſe, the ſolution of thoſe queſtions may be 


Found our or elſe the impoſſibility of them, 1f by 
' chance they ſhould have been propounded impoſh- 


ble; as the moſt ingenious Gaſper Bacher bath ma- 
nifeſted in a little Book in the French Tongue, in- 
tituled Problemes plaiſans & deletables qui ſe font par 
les nombres, from which Book | have extracted the 
Contents of this Chapter. | 


Soli Deo Gloria, 


þ by "ag 795 ROR ; 
: fand is full of wine, ter 5 = be poured into the | 
r 


